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The  distinguishing  characteristic  of  a masterpiece 
is  harmonious  perfection 

Every  line  in  the  marble,  every  color  in  the  picture,  every  thought  in  the 
book,  belongs  to  and  blends  into  the  complete  creation. 

An  analysis  of  White  Motor  Cars — line  by  line  and  feature  by  feature 
will  bring  out  many  thoughts,  each  one  of  which  will  seem  to  be  paramount. 

The  complete  elimination  of  the  conventional  back  of  the  front  seat — 
always  awkward  in  appearance — through  the  accomplishment  of  the  final ly- 
perfect  stream-line  body,  may  impress  many  people  as  an  unusually  im- 
portant thing. 

And  it  is.  Yet,  in  viewing  The  White,  the  eye  is  led  naturally  and  easily 
along  until  at  last  the  mind  holds,  as  in  the  beginning,  the  picture  of  the 
complete  car. 

White  leadership  is  a principle 


Many  mechanical  features  that  are  "new” 
today  were  perfected  and  presented  in  The 
White  long  ago.  1909  saw  The  White  with 
the  first  mono-bloc,  long-stroke,  high-speed 
motor — the  very  type  which  now  is  heralded 
as  a sensation. 

In  1910  The  White  presented  the  logical  left- 
side drive  with  center  control,  and  in  1911  The 
White  introduced  electrical  starting  and  light- 


ing with  the  tremendous  advantage  of  a non- 
stallable  engine. 

From  time  to  time  other  important  improve- 
ments have  been  brought  out,  and  today  The 
White  holds  a position  peculiar  to  itself  in 
that  mechanical  excellence  has  been  matched 
with  external  beauty. 

The  latest  White  Motor  Cars  are  now  ex- 
hibited by  all  White  dealers. 


THE  WHITE 

cbMfANY 

CLEVELAND 


Manufacturers  of  Gasoline  Motor 
Cars,  Motor  Trucks  and  Taxicabs. 
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Factories: 
Akron,  Ohio 


Autninobitf  rtttul  r»n  h'ttst  Coast 

The  B.  F.  Goodrich  Company 

There  is  nothing  in  Goodrich  Advertising  that  isn’t  in  Goodrich  Goods 


Branches  in  All 
Principal  Cities 


— on  Goodrich  Tires 


See  America  First 


which  are  the  winter  resort  favorites  at  Palm  Beach,  at  Santa  Barbara,  at 
San  Antonio,  at  the  resorts  throughout  the  length  of  the  land. 


Goodrich  Safety  Treads  are  found  on  the  cars 
of  those  who  know  quality  and  service  at  first 
hand. 

Goodrich  Tires  are  the  world’s  standard  in 
built-in  serviceability  and  price. 

Tire  history  has  been  made  by  Goodrich. 

The  unit  molding,  the  rubber  compounding, 
the  tread  density,  the  “Safety  First”  design, 
and  the  positive  tractive  and  non-skid  results, 
belong  to  Goodrich  and  to  none  other. 


These  qualities  are  exclusive  and  can  not  be 
duplicated  in  other  tires. 

No  other  tires  in  the  world  today,  are  backed 
by  a rubber  experience  of  nearly  half  a century. 

No  tires  can  show  better  service  records. 

In  price,  Goodrich  is  the  standard,  as  in 
everything  else,  and  year  in  and  year  out 
Goodrich  gives  you  the  best  tire  at  the  best 
price,  with  long  mileage,  comfort  and  safety 
thrown  in  for  good  measure. 


This  is  America’s  big  tourist  year.  The  nation  comes  into  its  own 
as  the  sightseer’s  paradise.  From  Florida  to  California — from  the 
lakes  to  the  gulf^in  the  west  and  in  the  south,  will  be  found — 
newly  discovered — an  American  Tyrol — an  American  Riviera — a 
new  Naples,  and  “Switzerlands” — beauty  spots  without  number. 

Take  your  pleasure  on  Goodrich  Safety  Treads.  Make  the 
short  tour  or  the  long  journey  safe,  sure  and  profitable  with 
these  great  big,  service-performing 

Goodrich  Tre^icl  Tires 
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Finality 


Made  in  Many  Sizes  and  All  Types 

FOR  the  first  time  in  the  history  of  tire  making  appearance  has 
been  given  its  rightful  share  of  attention.  The  result  is  the 
Fisk  “Red  Top’’ — the  wonderfully  attractive  tire  with  the  white 
sidewall  and  pleasing  red  non-skid  tread — which  adds  the 
note  of  completeness  to  the  finely  appointed  limousine  or  lends 
distinction  to  the  most  modest  car. 

The  Fisk  “Red  Top”  is  an  exclusive  product — entirely  different  in 
design  from  any  other.  It  is  the  stamp  of  quality  in  tire  equipment. 

y~  a • 

The  “Red  Top”  is  as  good  as  it  looks.  Its  attractiveness,  strong 
traction  tread  and  returns  of  extra  mileage  make  this  tire  most 
desirable  from  every  point  of  view. 

Ask  your  dealer  for  the  new  Fisk  “Red  Top”  with  the 
attractive  red  non-skid  tread  and  the  white  sidewall. 

The  Fisk  Rubber  Company 

Factory  and  Home  Office  Chicopee  Falls,  Mass. 

Fisk  Branches  in  46  Principal  Cities 


Something  New — Strikingly  Distinctive 

This  Fisk  “Red  Top” 
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All  argument  ends 
with  your  first  ride  in 

The  Eight-Cylinder  Cadillac 


The  new  Cadillac  with  its  V-type  Eight- 
Cylinder  Engine  is  proving  an  absorbing  topic 
for  engineers  and  experts  as  well  as  for  the 
layman. 

Technical  arguments,  vague  and  beclouded, 
can  of  course  be  advanced  for  and  against  any 
and  every  type  of  engine  ever  produced. 

But  theoretical  speculations  in  this  instance 
are  very  short-lived. 

There  is  slight  encouragement  to  argue  the 
pros  and  cons  of  a principle  when  that  prin- 
ciple, in  the  first  performance,  removes  the 
last,  lingering  doubt. 

That  is  exactly  what  occurs  in  the  case  of 
everyone  who  rides  in  the  Eight-Cylinder 
Cadillac. 

All  arguments  end  with  the  first  ride — 
whether  the  observer  be  an  engineer  or  a lay- 
man. 

The  man  who  rides  in  the  Cadillac  for  the 
first  time  does  not  need  to  be  told  by  a tech- 
nical expert  that  its  eight-cylinder  engine  is  an 
impressive  success. 

He  knows  without  being  told. 

There  is  no  need  to  consult  blueprints  or 
text  books. 

He  has  only  to  consult  his  own  feelings 
and  sensations. 

He  recognizes  the  difference  just  as  clearly 
as  he  would  recognize  the  difference,  for 
instance,  between  riding  over  the  ground  and 
riding  in  the  air. 

And  compared  with  previous  motor  car 
experiences,  riding  in  the  Cadillac  is  very 
much  like  riding  in  the  air. 


It  is  not  necessary  to  point  out  to  him  that 
the  Cadillac  Eight- Cylinder  engine  exhibits  a 
new  degree  of  flexibility. 

That  is  perfectly  apparent  even  to  an  ama- 
teur in  motoring,  in  the  extraordinary  ease  of 
acceleration  and  the  astonishing  extent  to 
which  the  Cadillac  travels  without  gear 
shifting. 

He  does  not  need  to  be  told  that  the  car  is 
surpassingly  smooth. 

He  feels  it— precisely  as  he  feels  that  hills 
seem  to  flatten  out  before  this  wonderful  car. 

The  engineer  can  explain  to  the  layman  the 
why  and  the  wherefore  of  these  differences ; 
but  the  layman  can  feel  just  as  keenly  as  can 
the  engineer,  that  a ride  in  this  car  is  not  like 
any  ride  either  of  them  has  ever  taken. 

It  is  the  business  of  the  scientific  mind  to 
withhold  judgment  until  a principle  has  been 
proven. 

But  Cadillac  owners  have  a pleasant  habit 
of  expressing  complete  confidence  in  Cadillac 
promises. 

They  are  chiefly  concerned  to  know  how 
much  and  how  far  the  Eight-Cylinder  Cad- 
illac will  surpass  all  that  has  been  said  of  it  in 
our  announcements. 

And  they  have  demonstrated  the  faith  that 
is  in  them  by  placing  advance  orders  to  an 
extent  which  far  surpasses  all  previous  records. 

That  fine  spirit  of  expectation  will  not  be 
disappointed. 

We  repeat — for  .expert  and  layman,  all 
theorizing  will  end  with  the  first  ride  in  the 
Eight-Cylinder  Cadillac. 


STYLES  AND  PRICES 

Standard  Seven  passenger  car,  Five  passenger  car  and  Five  passenger  Salon,  $1975.  Roadster,  $1975 
Landaulet  Coupe,  $2500.  Five . passenger  Sedan,  $2800.  Seven  passenger 
Limousine,  $3450.  Prices  F.  O.  B.  Detroit, 
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I Cadillac  Motor  Car  Co.Detroit,  Midi. 
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You  are  almost  sure 
to  ask  yourself  how 
it  is  possible  to  incor- 
porate such  quality  at 
so  moderate  a price 


The  equipment  of  the  car  speaks  for  itself:  Timken 
bearings  throughout;  the  S.  R.  O.  ball  bearings  in 
clutch  and  transmission;  the  full-floating  rear  axle; 
the  30-35  horsepower  four-cylinder  motor;  the  real 
leather  upholstery  and  natural  curled  hair  filling; 
the  chrome  Vanadium  steel  springs;  the  Vanadium 
steel  gears;  the  single-unit,  chain-driven  starter- 
generator;  the  Eisemann  water-proof  magneto; 
the  fact  that  in  direct  drive  no  transmission 
gears  are  engaged  or  in  motion;  the  almost 
exclusive  use  of  drop  forgings  and  drawn  work; 
the  perfect  stream-line  body;  the  specially  de- 
signed oval  fenders;  the  one-man  type  top-  all  these 
are  recognizable  as  features  beyond  betterment 


The  price  of  the  car  complete  is  $7«5 
f.  o.  b.  Detroit 


Grant!  Central  Palace— Space  Bt , Second  Floor 

Dodge  Brothers,  Detroit 
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Plant  for  producing  gasoline  by  the  Burton  process  of  distillation  under  pressure. 


The  Burton  Process  of  “Cracking”  to  Make 
Gasoline 
By  C.  H.  Claudy 

GASOLINE,  not  long  ago  a by-product  of  petroleum 
refining,  has  come  to  be  one  of  the  most  important 
results  of  crude  oil  distillation.  The  rise  of  the  inter- 
nal combustion  engine,  and  its  rapid  perfecting,  due  to 
the  enormous  increase  in  the  manufacture  of  the  auto- 
mobile, has  not  only  created  a tremendous  demand  for 
gasoline  for  the  motorcar,  but  has  spread  the  doctrine 
of  cheap  and  easily  secured  power  throughout  the 
world,  so  that  motorboats,  aeroplanes,  farm  engines,  and 
other  light  motor  apparatus  use  probably  in  the  aggre- 
gate as  much,  if  not  more,  gasoline  than  do  the  auto- 
mobiles. 

In  this  country  there  are  at  least  1,000,000  automo- 
biles in  use.  Production  of  automobiles  is  an  unknown 
quantity,  since  the  manufacturing  census,  taken  every 
five  years,  is  not  yet  available  for  1914,  and  the  1909 
census  throws  no  light  on  present-day  conditions.  But 
with,  one  single  factory  announcing  its  hope  of  complet- 
ing 300,000  machines  in  one  year,  and  several  others 
stating  that  they  will  produce  from  25,000  to  50,000 
machines  in  a year,  it  would  surprise  no  one  that  in 
1915  half  a million  machines  were  added  to  those  al- 
ready rolling  on  our  1,200,000  miles  of  roads. 

The  demand  for  gasoline  has  thus  surpassedi  that  for 
kerosene,  once  the  main  product  of  crude  oil  refining,  to 
such  an  extent  that  were  it  not  for  the  education  of  many 
foreign  peoples  to  the  advantages  of  the  use  of  kerosene 
its  production  would  have  to  be  curtailed,  which  in 
itself  would  curtail  the  production  of  gasoline  and  thus 
raise  its  price. 

In  the  early  days  of  crude  oil  refining  the  various 
hydrocarbons  were  separated  from  crude  petroleum  and 
from  each  other  entirely  by  the  process  of  fractional 
distillation,  the  lower  heats  driving  off  the  gases  and 
then  the  liquids  of  lowest  specific  gravities  and  boiling 
points,  the  first  rise  in  temperature  separating  the 
liquid  of  next  highest  specific  gravity  and  boiling  point, 
and  so  on,  until  all  the  usable  gases  and  liquids  had 

been  distilled,  leaving  a residue  which  represented  less. 


v 

The  process  can  be  expressed  in  a homely  manner  by 
comparing  crude  petroleum  to  a pile  of  stones  of  all 
sizes — immense  boulders  representing  the  heaviest  oils, 
smaller  ones  the  lighter  oils,  cobblestones  the  liquids 
which  we  know  as  the  naphthas,  benzines  and  gasolines, 
and  pebbles  the  gases.  The  process  of  fractional  dis- 
tillation is  a mere  sorting  of  these  various  stones  into 
different  piles,  each  pile  of  which  contains  substantially 
only  stones  of  the  same  size,  weight,  and  composition. 

Such  a process,  however,  does  not  yield  enough  cobble- 
stones for  the  present-day  market.  The  yield  of  gaso- 
line through  simple  distillation  of  crude  petroleum  will 
vary,  of  course,  with  the  character  and  composition  of 
crude  petroleum  used.  An  analysis  of  crude  shale  oil, 
which  may  be  considered  a fair  average,  shows  gasoline 
and  naphtha  to  be  not  quite  7 per  cent  of  the  total,  the 
burning  oils  not  quite  32  per  cent,  heavy  oils  and  par- 
affine scale  about  39  per  cent,  and  the  rest  loss. 

It  is  obvious  that  if  every  barrel  of  forty-two  gallons 
crude  oil  yielded  less  than  four  gallons  of  gasoline,  the 
United  States  could  hardly  export  183,000,000  gallons  of 
“motor  spirit”  in  1913,  in  addition  to  her  own  enormous 
consumption,  even  with  a crude  oil  production  of  9,328,- 
755,156  gallons  of  petroleum  for  the  year. 

So  recourse  is  had  to  a process  known  as  “cracking,” 
a highly  illustrative  name  for  destructive  distillation. 
Reverting  for  a moment  to  the  several  piles  of  stones, 
it  will  be  readily  understood  that  the  man  who  wanted 
a lot  of  cobblestones  and  did  not  find  enough  in  his  mis- 
cellaneous pile  would  probably  invest  in  a few  hammers 
and  proceed  to  crack  some  of  his  larger  boulders  into 
appropriate  sizes. 

It  has  been  known  for  a long  time  that  when  petrol- 
eum is  subjected  to  high  temperatures,  but  without 
pressure,  the  hydrocarbons  contained  in  it  can  be 
broken  up  or  “cracked.”  Most  of  the  hydrocarbons  con- 
tained in  petroleum  belong  to  the  so-called  paraffine 
group,  of  which  the  general  formula  is  GnH.n»«.  When 
these  paraffine  hydrocarbons  are  decomposed  it  is  the 
general  rule  that  the  resulting  hydrocarbons  consist  in 
part  of  members  of  the  ethylene  or  other  unsaturated 
series.  Just  what  does  take  place  in  this  connection  is 

not  Known,  but  we  do  Know  that  the  specific  gravities 


and  boiling  points  of  the  resulting  hydrocarbons  after 
such  “cracking”  has  taken  place  are,  in  the  main,  lower 
than  existed  in  the  original  material. 

In  the  Burton  process  of  “cracking”  to  produce  gaso- 
line, now  in  use  by  the  Standard  Oil  Company,  and  for 
which  a $700,000  plant  has  been  erected  at  Whiting, 
Ind.,  this  difficulty  is  overcome.  Strangely  enough,  the 
inventor  of  the  process  can  offer  no  satisfactory  ex- 
planation of  why  it  is  successful  where  other  and  not 
greatly  dissimilar  processes  fail.  In  dealing  with  chem- 
ical operations  in  manufacturing  industries,  it  is  often 
possible  to  get  a result,  and  to  know  the  exact  means  by 
which  that  result  is  attained,  without  knowing  the 
reason  underlying  the  process.  Exactly  the  same  thing 
occurs  when  we  turn  an  electric  current  into  a motor 
and  produce  power.  We  know  how  to  do  it  and  the 
means  we  must  employ,  but  why  an  electric  current  pro- 
duces magnetism  and  why  magnetism  acts  as  it  does 
we  know  no  more  than  the  most  ignorant  savage. 

The  Burton  process  employs  a container  or  still,  pro- 
vided with  a proper  fire  box,  a safety  valve,  a pressure 
gage,  a temperature  gage,  etc.,  from  which  a pipe  rises 
on  an  upward  slant,  which  pipe  is  later  curled  into  a 
coil  contained  in  a tank  where  it  is  cooled  with  water. 
This  pipe  further  leads  to  a reservoir,  where  the  prod- 
ucts of  distillation  collect.  Beyond  the  condensing 
coil  and  just  previous  to  its  entry  into  the  collecting 
tank  is  a valve.  At  the  lower  end  of  the  coil  in  the  con- 
denser is  a vent  pipe,  also  provided  with  a valve. 

The  reader  unfamiliar  with  this  apparatus  will  see 
at  first  glance  little  to  differentiate  it  from  any  appa- 
ratus for  destructive  distillation  under  pressure.  The 
great  difference  comes  in  the  point  at  which  the  valve  is 
placed.  In  previous  apparatus  the  valve  was  placed 
between  the  still  and  the  condenser.  By  leaving  such  a 
valve  closed  while  heat  was  applied,  pressure  could  be 
put  upon  the  liquids  in  the  still,  thus  raising  their  boil- 
ing points  and  accomplishing  a form  of  “cracking.”  For 
no  reason  which  can  be  understood,  such  methods,  how- 
ever, when  applied  to  fuel  oil  of  the  paraffine  group 
formula,  resulted  mainly  in  gasolines  of  the  objection- 
able ethylene  group,  with  the  general  formula  C«H„. 
(Concluded  on  pops  St) 
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The  purpose  of  this  journal  is  to  record  accurately, 
simply,  and  interestingly,  the  icorld’s  progress  in  scien- 
tific knowledge  and  industrial  achievement. 


Review  of  the  Year  1914 

Army  and  Navy. 

ANY  review  of  naval  and  military  affairs  must 
necessarily  take  account  of  the  lessons  which 
have  been  taught  by  the  great  World  War. 
Limitations  of  space  prevent  any  review  here  of  the 
events  of  the  war ; that  must  be  left  to  be  dealt  with  in 
detail  in  a later  issue.  It  is  sufficient  in  the  present 
review  to  draw  attention  to  the  fact  that  from  the 
opening  days  of  the  conflict  to  the  present  hour  the 
theories  on  which  modern  armies  and  navies,  with  their 
elaborate  and  complicated  matdriel,  have  been  built  up 
have  been  vindicated  to  a degree  and  with  an  exactness 
which  is  really  wonderful.  As  regards  war  on  the  sea, 
it  has  been  demonstrated  that  battleships  are  the  back- 
bone of  any  navy,  that  upon  these  all  the  other  units 
depend,  and  to  the  battleship’s  efficiency  they  all  min- 
ister. Proof  of  this  is  seen  in  the  fact  that  it  is  the 
preponderance  of  the  British  battleship  line  which  for 
nearly  half  a year  has  been  holding  the  main  German 
fleet  inactive  within  the  shelter  of  its  own  harbors.  In 
all  the  engagements  which  have  taken  place  between 
the  minor  units — cruisers,  destroyers,  etc. — victory  has 
always  lain  with  the  fleet  which  possessed  the  heavier 
artillery  and  the  speed  to  enable  that  artillery  to  be 
used  at  most  advantageous  range.  That  much-debated 
type,  the  battle-cruiser,  so  far  as  it  has  had  opportu- 
nity, has  abundantly  vindicated  itself,  a notable  case  in 
point  being  the  destruction  of  Admiral  von  Spec's  squad- 
ron in  the  South  Atlantic.  The  scout-cruiser  of  high 
simcd  has  proved  its  value  on  all  the  seven  seas;  as 
witness  the  wonderfully  successful  commerce-destroying 
work  of  the  German  scout-cruisers  “Emden,”  “Karls- 
ruhe” and  their  sisters,  and  the  exploits  of  the  British 
“Undaunted”  and  “Arethusa,”  designed  as  destroyers  of 
destroyers,  which,  in  the  case  of  the  “Undaunted,”  sank 
in  one  morning  four  German  destroyers  in  a running 
fight.  No  less  effective,  as  a type,  has  been  the  large, 
well  armed  and  swift  destroyer.  To  these  vessels  has 
fallen,  very  largely,  the  difficult  and  dangerous  work  of 
maintaining  a close  blockade  of  the  German  ports.  On 
only  two  occasions  have  the  Germans  broken  through 
for  a raid  along  the  coast  of  England.  The  destroyer 
flotillas  have  been  the  object  of  ceaseless  attack  by  sub- 
marines, several  of  which  they  have  sunk  by  ramming. 
It  is  noteworthy  that  by  keeping  a sharp  lookout  and 
by  dexterous  use  of  high  speed  and  the  helm  the  de- 
stroyers have  usually  been  able  to  detect  and  avoid  the 
torpedoes  of  the  enemy.  The  early  losses  of  the  British 
by  submarine  attack  proved  that  it  was  impossible  for 
the  larger  cruisers  to  maintain  a close  patrol  of  the 
enemy’s  shores.  It  is  probable  that  ships  of  the  size  of 
the  “Cressy”  have  been  withdrawn  farther  off  shore,  and 
that  to  the  swift  destroyers  has  been  allotted  the  work 
of  forming  the  inner  lines  of  blockade.  The  submarine 
has  done  exactly  what  the  naval  experts  believed  it 
would  do,  by  forcing  the  larger  and  more  valuable  ships 
of  the  enemy  to  remain  far  from  the  home  coast 
line.  Nowhere  has  the  German  officer  proved  his  effi- 
ciency so  thoroughly  as  in  the  submarine  service.  Such 
good  work  has  he  done  with  the  coast-defense  subma- 
rines of  moderate  size  that  the  advent,  at  an  early  date, 
of  the  sea-going  submarine  of  large  size  and  battleship 
speed  is  a certainty. 

As  regards  the  war  on  land,  unquestionably  the  most 
impressive  fact  is  the  controlling  influence  which  has 
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been  exerted  upon  the  strategy  and  tactics  of  war  by 
the  aeroplane.  Aerial  scouting  has  robbed  military 
strategy  of  that  element  of  secrecy  upon  which  it  was 
so  largely  based.  Particularly  has  this  been  evident  in 
the  operations  in  France  and  Belgium,  where,  owing 
largely  to  the  foreknowledge  by  each  Commander-in- 
Chief  of  the  projected  attacks  of  the  enemy,  it  has  been 
possible  to  maintain  a balance  of  forces  on  all  parts  of 
the  battle  line,  which  has  brought  about  conditions 
approaching  those  of  a stalemate.  The  wide  turning 
movement,  the  surprise  attack  in  overwhelming  force, 
splitting  the  enemy  in  two  and  defeating  him  in  detail, 
and  many  of  the  other  decisive  maneuvers  which  car- 
ried Napoleon  like  a thunderbolt  through  Europe,  are 
gone  never  to  return.  Field  artillery  has  added  to  its 
reputation  as  the  controlling  element,  other  things  being 
equal,  in  modern  battle;  and  the  stream  of  machine-gun 
bullets  has  established  itself  as  a means  of  attack  and 
defense,  second  only  in  deadly  efficiency  to  shrapnel  fire. 
In  fact,  it  is  shrapnel  and  the  machine  gun  which  have 
been  doing  the  wholesale  slaughter  of  the  present  war. 

One  of  the  great  surprises  of  the  war  was  the  size 
and  deadly  efficiency  of  the  German  siege  artillery, 
against  whose  fire  the  Belgian  and  French  forts  proved 
to  be  utterly  helpless.  The  most  efficient  weapon  is  the 
11-inch  howitzer,  which,  it  now  appears,  has  done  most 
of  the  work  of  fort  reduction.  The  gun  has  attained  the 
same  mastery  of  the  fort  as  the  naval  gun  has  of  armor- 
plate  on  the  battleship.  More  than  ever  it  has  been 
proved  that  the  mobile  field  army,  thoroughly  equipped 
with  field  artillery,  howitzers,  aeroplanes  and  trans- 
port, is  the  main  reliance  of  the  land  forces  of  a nation, 
either  for  attack  or  defense. 

Civil  Engineering. 

So  surpassing  has  been  the  public  interest  in  the  war 
that  great  events  in  the  broad  field  of  science  and  the 
arts  have  transpired  with  but  a passing  notice.  Con- 
spicuous among  these  has  been  the  opening  of  the  Pan- 
ama Canal  to  the  world’s  shipping.  In  spite  of  the  great 
Cucuracha  slide,  the  new  and  powerful  dredging  plant 
has  opened  and  maintained  a channel  sufficient  for  the 
passage  of  ocean  ships  of  large  size.  The  growth  of 
traffic  has  been  steady  and  very  encouraging,  particu- 
larly in  the  trade  between  Atlantic  and  Pacific  ports  of 
the  United  States.  Except  for  the  slides  of  Culebra, 
which  were  expected  and  can  be  controlled,  this  great 
work  has  functioned  admirably ; and  it  stands  to-day  as 
a noble  tribute  to  American  engineering  and  executive 
ability.  The  formal  opening  will  take  place  early  in  the 
spring  of  this  year. 

Rivaling  the  Panama  Canal  opening  in  importance 
was  the  completion  of  the  enlargement  of  the  Kiel 
Canal,  which  took  place  last  summer.  The  normal  width 
of  the  canal  is  now  335  feet  on  the  surface  and  its  depth 
is  30  feet.  The  twin  locks  at  each  end  are  1,092.0  feet 
in  usable  length  and  147.0  feet  in  width,  as  against  a 
length  of  1,000  feet  and  a width  of  110  feet  of  the  locks 
at  Panama.  The  work  of  reconstructing  the  canal  cost 
$55,000,000.  Its  strategic  value  in  the  present  war  is 
simply  inestimable.  Another  canal  of  great  importance 
to  maritime  commerce  is  that  at  Cape  Cod,  which 
shortens  the  distance  between  Vineyard  Sound  and  Bos- 
ton by  about  seventy  miles,  and  enables  vessels  to  avoid 
the  exposed  and  stormy  waters  of  Nantucket  Sound  and 
Cape  Cod.  Work  has  progressed  steadily  on  the  enlarge- 
ment of  the  New  York  State  Barge  Canal,  extending 
from  the  Great  Lakes  to  the  Hudson  River,  whose  total 
cost,  with  the  fifty  terminals  to  be  constructed  along 
its  course,  will  be  about  $12S,000,000.  Including  its 
branches,  the  canal  system  totals  about  790  miles  of 
navigable  waterways ; 440  miles  of  this  has  been  con- 
structed and  the  remaining  350  miles  lies  through 
canalized  streams.  Work  has  progressed  satisfactorily 
on  the  great  Catskill  water  supply  which  will  bring 
500,000,000  gallons  of  mountain  water  into  New  York 
per  day  through  an  aqueduct  ninety  miles  in  length, 
and  distribute  it  through  a 12-foot  tunnel  built  sev- 
eral hundred  feet  below  the  surface  of  Manhattan 
Island.  The  great  Ashokan  dam  in  the  Catskills  and 
the  aqueduct  leading  into  the  city  are  practically  com- 
pleted and  water  may  now  be  brought  from  the 
Catskills  to  augment  the  supply  in  the  Croton  Reservoir. 
An  important  work  nearing  completion  is  the  great  lock 
of  the  Government  canal  at  Salmon  Bay,  by  which  ship- 
ping will  pass  from  Puget  Sound  at  Seattle  to  Lakes 
Washington  and  Union.  The  lock  is  S25  feet  long,  SO 
feet  wide,  and  56  feet  high.  A vast  national  work  of 
reclamation  which  has  been  the  object  of  much  favor- 
able attention  by  the  people  of  the  Netherlands  is  that 
for  filling  in  the  greater  portion  of  the  Zuyder  Zee.  The 
scheme  contemplates  building  an  enbankment  about 
31,000  yards  in  length  across  the  mouth  of  the  Zuyder 
Zee  and  reclaiming  529,605  acres  of  land.  The  rentals 
from  this  land  are  estimated  at  $6,000,000  a year  and 
the  value  of  the  probable  crops  $2S,000,000.  An  impor- 
tant development  in  New  York  is  the  construction  of  a 
series  of  1,000- foot  docks  to  accommodate  the  large 
ships  of  the  present  day.  The  much-talked-of  bridge 
(highway  and  railroad)  across  the  North  River  has  yet 
to  be  built ; but  during  the  year  there  was  presented,  a 
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most  reasonable  proposition  and  one  that  will  probably 
be  followed,  namely,  to  have  the  bridge  built  by  private 
capital  and  leased  to  the  railroads  and  the  States  of 
New  York  and  New  Jersey,  one  half  the  rental  to  be 
assumed  by  the  railroads  and  one  half  by  the  two 
States.  The  proposed  bridge  is  to  have  two  decks,  one 
for  highway  traffic,  the  other  for  eight  railroad  tracks. 
The  North  River  Bridge  would  have  a central  span  of 
3,000  feet,  with  main  towers  each  about  600  feet  in 
height.  The  Quebec  Bridge,  with  a central  span  of 
l,S0O  feet,  the  largest  cantilever  structure  in  the  world, 
is  making  good  progress.  The  piers  are  completed  and 
the  erection  of  the  superstructure  is  under  way.  An- 
other monumental  bridge  which  has  been  greatly  ad- 
vanced during  the  year  is  the  great  1,000-foot  span,  arch 
bridge,  connecting  the  New  Haven  and  Pennsylvania 
railroads,  which  is  beiifg  built  across  the  East  River  at 
Hell  Gate.  A vast  engineering  problem,  work  upon 
which  has  been  pushed  steadily  through  the  year,  is 
the  control  of  the  Mississippi  River.  There  is  a grow- 
ing conviction  that  the  method  of  embankment  and 
revetment  adopted  by  the  army  engineers  is  the  only 
possible  way  to  solve  the  problem,  and  earnest  efforts 
are  being  made  to  induce  Congress  to  appropriate  suffi- 
cient money  to  enable  this  work  to  be  pushed  to  com- 
pletion with  all  the  men  and  mechanical  appliances  that 
can  be  crowded  upon  the  work. 

Merchant  Marine. 

The  most  important  event  of  the  year  in  connection 
with  the  merchant  marine  was  the  signing  of  the  sev- 
enty-four articles  of  the  Convention  of  the  International 
Conference  on  Safety  of  Life  at  Sea,  which  met  at  the 
close  of  last  year  in  London.  The  most  important  find- 
ings are  those  affecting  construction  of  ships;  and  on 
this  point  the  Convention  provided  that  the  degree  of 
safety  shall  increase  in  a regular  and  continuous  man- 
ner with  the  length  of  vessels,  and  that  vessels  shall  be 
as  completely  subdivided  as  possible,  having  regard  to 
the  services  for  which  they  are  intended.  Although  the 
work  of  the  Conference  did  not  go  as  far  as  we  could 
have  wished,  the  ratification  of  the  Convention  by  the 
various  maritime  nations  will  mark  a great  step  in  the 
direction  of  providing  safer  travel  on  the  high  seas. 
Unfortunately,  Congress  is  still  debating  the  question 
of  ratification ; and  it  seems  likely  that  the  safety  of 
the  general  public  is  to  be  sacrificed  to  the  convenience  of 
the  seamen.  The  importance  of  this  matter  was  empha- 
sized during  the  year  by  the  sinking  of  the  “Empress 
of  Ireland,”  which  went  down  in  twenty  minutes  after 
collision,  with  the  loss  of  about  1,000  souls.  Further 
emphasis  was  laid  upon  the  question  by  the  burning  of 
(he  “Volturno,”  in  which  it  was  proved  that  the  ordi- 
nary type  of  lifeboat  is  practically  useless  when  the 
disabled  ship  is  rolling  heavily  in  a seaway.  Two  more 
of  the  vast  900-foot  passenger  steamers  have  gone  into 
commission  during  the  year,  the  “Vaterland”  and  the 
“Aquitania.”  The  former,  built  by  Blohm  & Voss  for 
the  Hamburg-American  Line,  is  950  feet  in  length,  100 
feet  in  beam,  and  displaces  58,000  tons.  The  “Aqui- 
tania,” built  on  the  Clyde  for  the  Cunard  Line,  is  901 
feet  long,  97  feet  broad,  92  feet  deep  to  the  boat  deck, 
and  has  a displacement  of  53.000  tons  on  a draft  of  36 
feet.  There  was  launched  during  the  year  by  Blohm 
& Voss  a sister  ship  to  the  “Vaterland,”  the  “Bis- 
marck” ; and  at  Belfast  there  is  nearing  completion  for 
the  White  Star  Line  the  “Britannic,”  a somewhat  en- 
larged “Olympic,”  which  embodies  in  her  hull  construc- 
tion all  the  recommendations  of  the  London  Convention 
as  regards  safety  subdivision.  The  steam  turbine  con- 
tinues to  demonstrate  its  superiority  as  a drive  for 
large,  fast  ships,  and  the  success  of  the  various  types 
of  transformers  indicates  that  ultimately  a combination 
of  turbine  and  transformers,  and  to  a less  extent  of  oil 
engines  and  transformers,  will  become  general.  The 
mechanical  drive  of  Westinghouse,  the  hydraulic  reduc- 
tion gear  of  Foettinger,  and  the  electric  reduction  gear 
as  used  on  our  collier  “Jupiter”  have  all  shown  excel- 
lent results.  Certainly  the  most  remarkable  develop- 
ment in  this  direction  has  been  the  decision  of  our  navy 
to  install  electrical  reduction  gear  on  our  largest  bat- 
tleship, the  32,0()0-ton  “California.”  This  action  was 
taken  as  the  result  of  the  excellent  results  obtained  on 
the  collier  “Jupiter.”  The  merchant  marine  of  the 
world  continues  to  show  marvelous  growth.  Great  Brit- 
ain leading  with  a tonuage  nearly  one  third  greater 
than  that'  of  all  the  other  maritime  powers  combined. 
The  totals  are : Great  Britain,  20,275,791  tons ; Ger- 

many, 4, 99S.746  tons;  United  States,  3. i 89.736  tons, 
chiefly  domestic  shipping;  Norway,  2,475,323  tons; 
France,  2,246,504  tons ; Japan,  1,700,062  tons,  and  Italy, 
1,571,761  tons. 

The  Steam  Railroads. 

The  most  interesting  development  among  the  steam 
railroads  is  that  occurring  in  the  motive  power.  Al- 
though the  electrification  of  the  New  Haven  Railroad 
has  been  completed  as  far  as  New  Haven  and  the  elec- 
trical service  is  in  successful  operation,  and  although, 
particularly  in  the  mountain  districts,  some  important 
changes  from  steam  to  electric  power  are  taking 
place,  there  is  as  yet  no  indication  of  that  general 
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substitution  which  used  to  bo  predicted  a few  years  ago. 
Undoubtedly  electrification  lias  been  postponed  for 
many  years,  at  least,  by  the  recent  remarkable  develop- 
ments in  superheating.  It  has  been  found  that  the  use 
of  large  cylinders,  moderate  pressures,  and  superheat 
produces  an  improvement  in  the  efficiency  of  the  simple 
locomotive  which  is  truly  remarkable,  amounting  to  25 
and  in  cases  even  30  per  cent.  The  promises  held  out 
when  compounding  was  introduced,  and  never  fully, 
realized,  have  been  more  than  realized  in  the  introduc- 
tion of  superheat.  The  locomotive  continues  to  grow  in 
size,  as  witness  the  appearance  of  the  large  pusher 
freight  locomotive  built  by  the  Baldwin  Works  for 
service  over  the  heavy  grades  of  the  Erie  Railway. 
The  engine  is  a Mallet  compound;  but  its  weight  and 
power  have  been  increased  by  adding  a third  pair  of 
cylinders  and  a set  of  six-coupled  driving  wheels  car- 
ried by  the  frame  of  the  tender.  The  boiler  has  6,886 
square  feet  of  heating  surface,  and.  the  steam  is  utilized 
in  one  pair  of  high  pressure  and  two  pairs  of  low  pres- 
sure cylinders.  The  diameter  of  all  cylinders  is  36 
inches  and  the  stroke  32.  The  working  pressure  is  210 
pounds  and  the  drawbar  pull  80  tons.  The  total  weight 
of  this  huge  engine  is  477%  tons,  of  which  376%  tons 
are  upon  the  drivers.  The  general  movement  in  the 
direction  of  safer  travel  received  impetus  this  year 
through  the  introduction  of  the  new  Westinghouse 
brake  with  electric  control.  A twelve-car  steel  train, 
1,000  tons  in  weight,  running  60  miles  an  hour,  was 
stopped  within  its  own  length  of  1,000  feet.  The 
maximum  brake  capacity  was  obtained  in  3%  seconds 
as  against  8 seconds.  A twelve-car  train  running  80 
miles  an  hour  can  be  stopped  within  2,000  feet.  That 
railway  travel  may  be  made  perfectly  safe,  even  where 
it  is  heavily  congested,  is  shown  by  the  experience  of  the 
New  York  Subway,  which  during  the  year  pointed  with 
great  pride  to  the  fact  that  its  lines  have  carried  2,198,- 
000,000  persons  in  the  last  nine  years  without  a single 
passenger  fatality,  and  this  in  spite  of  the  fact  that  the 
speed  and  frequency  of  this  train  service  are  unsur- 
passed anywhere. 

Electricity. 

Undoubtedly  the  most  important  scientific  event  of 
the  year  was  the  discovery  by  Prof.  Kammerlingh 
Onnes  that  when  certain  metals  are  cooled  to  a tem- 
perature near  absolute  zero  they  cease  to  have  any 
measurable  electrical  resistance  and  a current  started 
in  a coil  thus  cooled  will  continue  indefinitely,  without 
any  appreciable  diminution.  Whether  this  discovery 
will  ever  have  any  commercial  application  in  the  field 
of  electrical  engineering  it  is  impossible  to  say.  At 
present  it  seems  unlikely,  and  yet  all  our  electrical  ma- 
chinery of  the  present  time  had  its  beginning  in  experi- 
ments that  seemed  just  as  impracticable,  from  a com- 
mercial point  of  view,  as  this  one.  Turning  to  the  prac- 
tical side  of  electricity,  the  present  war  shows  how  in- 
dispensable this  f orm  of  energy  has  become.  We  find  it 
used  in  the  telephone  and  telegraph,  both  by  wire  and 
through  the  ether;  it  is  used  at  night  to  throw  power- 
ful beams  of  light;  in  the  hospitals  to  locate  bullets; 
in  camp  for  sterilizing  water.  In  this  connection  we 
might  refer  to  the  new  United  States  Army  portable 
wireless  station,  consisting  of  a motor  vehicle  equipped 
with  a powerful  apparatus  that  has  transmitted  mes- 
sages a distance  of  800  miles  under  favorable  condi- 
tions. Wireless  telegraphy  has  been  successfully  used  to 
send  messages  from  aircraft.  With  a small  apparatus 
weighing  altogether  15  pounds,  the  British  government 
has  been  able  to  transmit  communication  from  an  aero- 
plane over  a distance  of  twenty  miles.  Turning  to  more 
peaceful  pursuits,  wireless  telegraphy  has  been  used  by 
the  Fire  Department  of  New  York  to  keep  fireboats  in 
touch  with  headquarters  and  also  with  incoming  boats 
that  are  afire.  The  success  of  this  system  points  to  the 
possibility  of  providing  a deep-sea  fireboat  service.  Be- 
fore the  war  wireless  weather  service  was  established 
in  the  North  and  Baltic  seas  under  German  auspices. 
Significant  of  the  intense  interest  in  wireless  telegraphy 
displayed  by  amateurs  is  the  league,  recently  formed, 
establishing  relay  stations  all  over  the  country,  so  that 
messages  may  be  relayed  from  Maine  to  California.  Wire- 
less telephony  has  shown  progress  this  year.  Messages 
were  exchanged  between  Berlin  and  Vienna,  a distance 
of  three  hundred  miles.  A portable  wireless  receiving 
outfit  mounted  on  an  automobile  received  spoken  mes- 
sages from  the  Eiffel  Tower  at  a distance  of  sixty  miles. 
There  has  been  marked  electrical  development  in  the  field 
of  motor  vehicles,  particularly  in  the  introduction  of  elec- 
trical devices  on  gasoline  motor  vehicles.  To  encourage 
touring,  road  guides  have  been  distributed  among  elec- 
tric vehicle  owners  in  certain  parts  of  the  country,  with 
directories  of  electric  garages  where  batteries  may  be 
recharged.  In  Vienna,  after  a fifteen-month  test,  forty- 
five  electric  mail  trucks  were  purchased,  each  of  two 
and  one  half  tons  capacity,  and  with  a range  of  twenty- 
two  miles.  An  electric  tractor  used  by  the  Pennsyl- 
vania Railroad  for  moving  freight  cars  through  streets 
showed,  in  seven  months,  a saving  of  nearly  50  per  cent 
of  the  cost  of  operation  had  horses  been  used.  There 
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has  been  some  progress:  in  the  electrification  of  railroads 
during  the  year.  The  New  York,  New  Haven  <fc  Hart- 
ford system  has  extended  its  electrified  zone  from  Stam- 
ford as  fill-  as  New  Haven.  In  Norway  the  government 
is  converting  its  steam  railroads  into  electric  lines.  Work 
has  already  begun  on  the  Christiania-Drammen  Rail- 
road, and  the  government  is  buying  up  as  many  falls  as 
possible  to  provide  sufficient  current  for  the  entire  rail- 
road system  of  the  country.  Of  local  interest  is  the 
hydro-electric  plant  at  Washington,  D.  C.,  authorized  by 
Congress.  By  damming  the  Potomac  99,000  horse  power 
will  be  available.  There  have  been  many  novel  and 
curious  uses  for  electricity  during  the  year.  In  Argen- 
tine a method  has  been  devised  of  electrocuting  grass- 
hoppers and  their  eggs.  A portable  plant  capable  of 
developing  a tension  of  6,000  volts  energizes  a wire 
screen  which  is  placed  over  the  ground  to  be  treated, 
and  by  this  means  the  insects  are  destroyed.  Trees  are 
similarly  treated  with  metallic  brooms  having  insulated 
handles.  Some  advance  has  been  made  in  electrocul- 
ture. One  experimenter  has  shown  that  repeated  appli- 
cations of  Roentgen  rays  for  periods  of  one  hundred 
and  fifty  seconds  have  a marked  stimulating  effect 
upon  the  growth  of  the  plant.  In  one  of  our  western 
towns  a high  school  has  been  equipped  completely  with 
electrical  apparatus  and  even  with  electric  heating 
apparatus.  No  furnace  man  is  required.  We  might 
continue  ad  infinitum  to  list  the  various  novel  uses  of 
electricity  that  the  year  has  brought  forth,  but  the  few 
instances  cited  will  suffice  to  impress  one  with  the  con- 
tinued growth  and  endless  development  of  this  branch 
of  practical  science. 

Aeronautics. 

Although  no  striking  innovations  in  aeroplane  con- 
struction have  been  brought  forward  during  the  past 
year,  nevertheless  that  important  advances  have  been 
made  in  the  science  of  aviation  is  evidenced  by  the 
more  perfect  control  that  is  apparent,  and  the  in- 
creased reliability  and  endurance  of  the  later  models. 
The  general  results  of  improvement  are  marked,  and 
are  due  to  refinements  of  details,  largely  the  result  of 
continued  scientific  study  of  the  underlying  principles, 
and  the  experiments  conducted  in  the  laboratories  that 
have  been  established  for  the  purpose.  One  direction 
in  which  these  studies  have  made  themselves  evident 
is  in  the  increased  flexibility  in  speed,  and  the  possi- 
bility of  flying  at  lower  speeds  than  heretofore,  it  be- 
ing recognized  that  the  ability  to  vary  the  speed  of  a 
machine  within  wide  limits  is  a practical  necessity. 

In  thp  way  of  records  there  is  little  to  report,  the 
war  intervening  about  the  time  the  important  compe- 
titions were  due;  but  mention  may  be  made  of  two 
flights  from  Paris  to  Cairo,  one  by  way  of  Constan- 
tinople in  eight  stages.  The  altitude  record  appears 
to  have  gone  to  Dinnenkogel,  who  attained  21,654  feet, 
as  against  19,685  for  last  year. 

A feature  to  which  increasing  attention  has  been 
given  is  automatic  stabilizing,  and  many  devices  for 
the  purpose  have  been  invented,  some  of  which  have 
given  really  wonderful  demonstrations  of  their  powers, 
notably  the  gyroscope  controlled  device  shown  by  Sperry 
in  France. 

The  efforts  for  the  improvement  of  aviation  have 
been  directed  almost  exclusively  to  purposes  of  war- 
fare, but  anything  that  tends  to  perfect  aeroplanes  in 
this  direction  will  also  be  largely  applicable  to  machines 
used  for  commercial  purposes.  As  a fighting  machine 
the  aeroplane  surpassed  expectation,  and  for  the  work 
of  scouting  and  observation  it  has  proved  invaluable  in 
the  present  war. 

More  powerful  motors  have  made  possible  machines 
of  greater  speed  and  also  greater  carrying  capacity,  as 
was  evidenced  last  year  by  the  appearance  of  the  great 
Sikorsky  plane;  but  development  in  this  direction  has 
apparently  been  slow. 

What  promised  to  be  the  sensation  of  the  year  was 
the  flight  across  the  ocean,  in  which  but  one  candidate 
for  the  prize  developed ; but  unfortunately,  or  possibly 
fortunately,  the  outbreak  ef  hostilities  necessitated  a 
postponement  of  the  plans. 

It  is  interesting  to  note  the  experiments  made  by 
Curtiss  with  the  flying  machine  built  by  Prof.  Langley, 
which  demonstrated  that  if  a proper  method  of  launch- 
ing or  starting  the  flight  had  been  employed  the  flying 
machine  would  have  arrived  years  ago. 

Automobiles. 

The  only  really  marked  novelty  in  the  automobile 
field  is  the  very  recent  introduction  of  the  eight-cylinder 
motor,  which  will  undoubtedly  give  the  even,  continuous 
torque  that  means  so  much  for  smooth  running  and  in- 
creased flexibility  of  power  and  speed  that  is  expected. 

Outside  of  this  matter  of  motors,  the  story  of  the  past 
year  has  been  one  of  refinement  in  various  details  and 
perfected  standardization  and  processes  of  manufacture. 
Bodies  have  come  in  for  a large  share  of  attention  and 
more  careful  study  has  been  given  to  the  artistic 
harmony  of  lines  and  proportions.  Special  efforts 
have  been  put  on  electric  starting  and  lighting,  and  in 
these  directions  considerable  improvement  is  noted  both 


in  durability  and  reliability.  Efforts  are  also  being 
made  to  produce  a satisfactory  and  reliable  device  for 
automatically  changing  gears  and  several  on  different 
principles  have  been  introduced  that  indicate  much 
promise. 

Although  motor  trucks  and  commercial  vehicles  gen- 
erally have  arrived  at  a very  practical  stage,  it  is  to  be 
regretted  that  they  have  not  been  more  generally 
adopted.  The  trouble  apjiears  to  lie  mostly  with  the 
users,  who  overload,  abuse,  and  neglect  their  machines 
and  then  condemn.  The  demonstrations  of  the  value  of 
motor  trucks  in  the  operations  in  the  European  war, 
where  they  are  absolutely  indispensable,  will  undoubt- 
edly tend  to  awaken  the  commercial  user  to  their 
advantages. 

The  year  opened  with  considerable  interest  in  cycle- 
cars,  just  about  the  time  they  were  meeting  the  fate 
abroad  that  is  sure  to  overtake  an  immature  idea  every- 
where. While  an  interesting  novelty,  the  cyclecar  has 
been  little  more  than  a toy,  essentially  of  French  origin, 
and  later  taken  up  in  England.  It  did  not  take  long  for 
the  more  practical  men  of  that  country  to  recognize  the 
shortcomings  and  limitations  of  the  design  and  to  jump 
to  a logical  conclusion  by  bringing  out  the  light  auto- 
mobile. In  this  country  a swarm  of  promoters  started 
a cyclecar  movement,  which,  following  the  history  of 
the  English  movement,  has  failed  to  show  signs  of  vital- 
ity; but  a few  far-sighted  men  with  better  practical 
knowledge  of  the  requirements  of  the  road  vehicle  have 
introduced  really  good  automobiles  of  light  power  and 
low  price  which  will  undoubtedly  take  a permanent 
position  in  the  market.  Whatever  else  the  cyclecar  may 
accomplish,  it  has  at  least  served  a good  purpose  in 
hastening  the  development  of  a type  of  car  that  will 
meet  the  requirements  of  a numerous  class  of  people. 

Astronomy. 

On  July  21st  Mr.  Nicholson  of  the  Lick  Observatory 
photographed  a faint  object  in  the  vicinity  of  Jupiter, 
near  the  eighth  satellite,  but  still  fainter.  The  new  body 
proved  to  be  a satellite  of  the  great  planet — the  ninth 
to  be  discovered.  This  discovery  is  by  far  the  most 
important  of  the  year. 

One  of  the  principal  events  of  the  year  was  the  total 
solar  eclipse  which  occurred  on  August  21st.  The  most 
favorable  stations  for  scientific  observation  were  located 
in  Russia.  A number  of  expeditions  established  them- 
selves at  various  points  along  the  Russian  part  of  the 
track.  The  intervention  of  the  war  unquestionably  in- 
terfered with  their  work,  but  enough  of  them  performed 
their  tasks  sufficiently  well  to  complete  the  long  record 
of  eclipse  observations. 

On  the  7th  of  November  there  was  a transit  of  Mer- 
cury across  the  sun’s  disk.  The  scientific  interest  of  a 
transit  of  Mercury  is  not  very  great,  being  confined  to 
the  exact  observation  of  the  times  of  the  apparent  “con- 
tacts” of  Mercury  with  the  sun’s  limb,  which  gives  val- 
uable data  for  determining  its  exact  position  in  its  orbit. 

The  first  comet  to  be  discovered  in  1914  was  detected 
by  Dr.  Kritzinger  of  Bothkamp,  Germany,  on  March 
29th.  The  second  comet  to  be  discovered  in  1914  was 
found  by  Zlatinsky  at  Meitau,  Russia,  on  May  15th.  On 
September  18th  Mr.  Leon  Campbell  of  the  Harvard  Sta- 
tion at  Arequipa,  Peru,  discovered  a comet  which  was 
also  independently  discovered  at  the  Cape  of  Good 
Hope.  Although  Delavan’s  comet  was  discovered  in 
1913,  it  was  a very  conspicuous  object  in  the  October 
sky  of  1914.  Indeed,  it  appeared  to  the  naked  eye  fully 
as  bright  as  a third  magnitude  star  and  had  a tail  sev- 
eral degrees  in  length. 

It  has  long  been  a question  of  much  interest  whether 
we  receive  heat  from  the  stars,  and  if  so,  how  much. 
Until  recent  years  all  attempts  to  detect  and  measure 
the  almost  infinitesimal  amounts  of  energy  which  are 
radiated  from  the  stars  met  with  little  success.  No 
very  great  advance  was  made  in  this  very  difficult  field 
until  the  present  year,  when  Dr.  Coblentz  of  the  Bu- 
reau of  Standards  reported  upon  his  work  at  the  Lick 
Observatory.  His  apparatus  will  give  distinct  indica- 
tions of  the  heat  received  from  stars  so  faint  as  to  be 
invisible  to  the  naked  eye.  It  was  invariably  found  that 
for  the  same  visual  brightness  a yellow  star  sends  us 
more  heat  than  a white  one  and  a red  star  more  than 
a yellow.  Speaking  roughly,  Dr.  Coblentz  declares  a 
yellow  star  of  spectrum  like  the  sun  gives  out  twice  as 
much  energy  for  “heat”  in  proportion  to  its  light  than 
does  a white  star  like  Vega  or  Spica ; while  a red  star 
like  Antares  radiates  three  times  as  much  heat  as  a 
white  one  of  the  same  apparent  brightness. 

The  distinguished  "Dutch  astronomer,  Prof.  Kapteyn, 
published  an  admirable  investigation  on  the  motions  of 
stars  which  show  in  their  spectra  the  dark  lines  of 
helium.  As  a result  of  his  exhaustivs  studies  of  the 
motion  of  helium  stars,  Prof.  Kapteyn  has  obtained  con- 
clusive evidence  that  almost  the  whole  of  the  stars  of 
this  type  in  a huge  region  of  the  sky,  60  degrees  wide 
and  140  degrees  long,  extending  for  30  degrees  on  each 
side  of  the  Milky  Way  from  Argo  past  the  Southern 
Cross  and  Centaurus  to  Scorpio  and  Ophiuchus,  are 
moving  together  relatively  to  the  sun  at  least. 
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Military  Tactics  and 
the  Motor 

How  the  Power  Vehicle  Has 
Created  a New  System  of  At- 
tack and  Defense  and  Has 
Lessened  the  Chances  of  Cut- 
ting Off  an  Army  from  Its 
Base  of  Supplies 


Loading  a Paris  stage  with  meat. 


Chauffeur’s  port  in  Belgian  armored  car. 


Copyright  by  Underwood  & Uuderwood. 

The  Canadian  contingent  ou  review  at  Salisbury  Plain,  England-  The  cars  were  built  in  the  United  States. 
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mobile,  and  will  continue  until  the  end. 

Motorcar  Resources. 

In  speaking  of  the  “resources”  in  motor- 
cars in  a country  it  is  of  course  necessary 
to  take  into  consideration  that  in  Great 
Britain  the  government  has  not  quite  the 
same  power  to  commandeer  touring  cars 
for  the  army  as  the  Continental  govern- 
ments have.  The  Royal  Automobile  Club 
and  its  affiliated  organizations  have  placed 
at  the  disposal  of  the  British  government 
about  15,000  touring  cars,  with  drivers  or 
owner-drivers,  and  the  government  itself 
has  “impressed”  somewhere  near  6,000 
motor  trucks  and  has  converted  about  800 
touring  cars  into  armored  cars  by  means 
of  inclosing  the  car  in  thin  steel  shields. 
These  converted  touring  cars,  built  to 
carry  on  an  average  not  more  than  3,500 
pounds  on  the  chassis,  now  are  compelled 
to  carry  between  7,000  and  8,000  pounds, 
with  the  result  that  crystallization  and 
breakage  of  chassis  side  frames  is  of 
rather  frequent  occurrence.  In  addition 
to  strictly  military  vehicles,  the  govern- 
ment has  received  from  private  sources 
more  than  five  hundred  well-equipped  am- 
bulances, a great  number  of  these  being 
mounted  on  American  chassis  (Overland, 
Buiclc,  and  Ford). 

In  the  case  of  France  and  Germany,  the 
motorbuses  and  interurban  motor  passen- 
ger coaches  have  proved  of  tremendous 
value.  Germany  has  an  extensive  system 
of  passenger  coach  transportation  run 
under  the  jurisdiction  of  the  post  office 
“mail  coaches.”  More  than  3,000  of  these 
sturdy  and  capacious  vehicles  have  been 
transformed  into  military  vehicles,  espe- 
cially for  meat  transport  to  the  front.  The 
same  must  he  said  of  the  French  buses, 
long  lines  of  which  may  be  seen  at  all 
times  several  miles  behind  the  battle 
front. 

The  military  authorities  foresaw  the 
great  service  that  power  wagons  in  gen- 
eral were  called  upon  to  perform  in  the 
event  of  war,  and,  as  in  all  the  leading 
countries,  they  endeavored  to  have  all  the 


OUT  of  the  chaos  of  conflicting  and 
vague  reports  from  the  European  bat- 
tlefields there  arises  clear  and  pre-eminent 
the  eulogy  of  the  automobile  and  motor 
truck.  Put  to  the  test  of  war  conditions 
for  the  first  time  since  its  invention,  with 
the  exception  of  its  very  limited  use  dur- 
ing the  last  Balkan  war,  the  gasoline- 
driven  motorcar  has  more  than  fulfilled 
the  expectations  of  its  advocates.  It  has 
almost  become  a tiresome  “bromidiom”  to 
say  that  the  modern  motorcar  has  been  an 
important  factor  in  the  rapid  concentra- 
tion and  transportation  of  armies,  and 
that  but  for  the  motor  the  Germany  army 
could  not  have  succeeded  in  advancing  to 
within  twenty  miles  of  Paris  in  the  short 
space  of  four  weeks.  Even  the  most  cur- 
sory reader  of  the  daily  press  has  been 
given  to  understand  that  the  German  at- 
tack in  August  was  an  attack  by  automo- 
bile. The  attack  failed;  the  armies  have 
been  locked  in  Flanders  and  along  the 
eastern  frontier  of  France  for  months. 
But  the  automobile  has  lost  nothing  of  its 
importance.  It  has  simply  taken  up  other 
duties. 

To  give  in  detail  all  the  work  performed 
within  and  behind  the  battle  lines  in 
France  and  in  Poland  and  Galicia  would 
require  a full  issue  of  the  Scientific 
American.  So  complete  and  important  is 
the  work  of  the  motorcar  that  there  is  not 
a single  military  operation  without  its 
help  or  without  feeling  the  effect  of  gaso- 
line in  some  of  its  phases.  From  hurling 
heavy  guns,  machine  guns,  quick-firing 
cannon  and  armored  cars  at  the  enemy,  to 
observing  his  operations  behind  the  lines, 
carrying  fodder  and  provisions  for  men 
and  beasts : bringing  aid  to  wounded,  am- 
munition for  the  artillery  and  infantry ; 
carrying  high  officers  at  express  train 
speed  between  the  various  headquarters, 
and  capable  engineers  from  point  to  point 
along  the  battle  line  where  their  presence 
is  most  necessary,  and  a host  of  other  in- 
cidental performances — all  are  “in  the 
day’s  work”  for  the  modern  military  auto- 


Photograph  hy  Paul  Thompson. 
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Wire  cutting  guard  used  on  German  cars. 


Photograph,  hy  Menriaa* 


How  motor  cars  serve  as  ambulances. 


Photograph  by  Meurisse 

Convoy  hiding  in  the  woods  from  a hostile  aeroplane. 


Carrying  supplies  to  the  British  troops. 
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Photograph  by  Meurisse 

Belgian  armored  car,  showing  the  revolving  turret. 


Heavy  English  armored  car,  a fort  on  wheels. 


a bus  transporting  some  of  the  Algerian 
troops. 

Owing  to  the  careful  construction  of  the 
automobile  chassis  and  motor,  the  cars  go 
through  their  daily  work  on  the  battlefield 
with  their  heavy  loads,  and  the  military 
authorities  are  more  than  satisfied  with 
their  performance.  It  was  considered  for- 
tunate that  just  within  a few  years  Paris 
had  adopted  the  present  extensive  autobus 
system,  which  led  to  building  over  a thou- 
sand cars  a short  time  before  the  war 
broke  out.  As  to  the  way  the  cars  stand 
the  wear  of  this  hard  service,  they  say  it 
is  very  good,  and  with  the  exception  of 
three  or  four  cars  laid  up  and  four  or  five 
in  repairs  all  of  the  great  fleet  of  buses 
continue  to  circulate  over  the  roads. 

Turning  to  the  question  of  transporting 
the  food  supplies  for  the  troops,  and  espe- 
cially the  handling  of  quarters  of  beef, 
the  present  organization  is  excellent. 
Large  troops  of  cattle  follow  the  armies 
over  the  roads  and  are  convoyed  by  sol- 
diers. At  the  headquarters  where  the 
troops  are  stationed  a suitable  place  is 
selected  in  a town  or  village  or  at  any 
chosen  spot  along  the  route  and  improvised 
abattoirs  are  installed,  usually  in  build- 
ings and  grounds,  where  the  mobilized 
butchers  are  at  work  slaughtering  cattle 
and  cutting  up  the  beef  in  quarters.  From 
the  abattoirs  the  autobuses  receive  the 
meat,  which  the  soldiers  load  upon  the 
vehicles  in  rapid  order;  then  the  fleet  of 
cars  start  off  upon  the  road  to  a point 
lying  nearest  the  battlefield.  Here  the 
meat  is  changed  over  to  the  covered  army 
horse  wagons  of  light  build,  and  these  are 
able  to  travel  over  fields  or  other  ground 
so  as  to  reach  the  rear  of  the  fighting  line ; 
then  the  army  cooks  receive  it  and  proceed 
to  prepare  the  rations  for  the  men. 

Watching  the  Motor  at  Work. 

The  popular  conception  of  lines  of  in- 
fantry in  trenches,  interspersed  with 
motor  convoys  loaded  with  ammunition, 
etc.,  is  pure  folly.  Motor  convoys  are  miles 
( Concluded  on  page  32.) 


power  wagon  trucks  including  the  ones 
used  with  autobus  body,  built  according  to 
the  general  standard  regulations  laid  out 
by  the  War  Department.  In  this  way  the 
trucks  of  the  autobus  are  in  reality  a type 
of  power  wagon  chassis  which  conforms  to 
the  same  standard  rules  as  apply  to  the 
larger  power  cars.  The  Paris  bus  employs 
two  different  types  of  motor  and  truck 
combination,  one  being  designed  by  the 
Schneider  works,  the  great  artillery  and 
machine  works,  and  the  second  by  the  De 
Dion  automobile  builders. 

Since  the  war  broke  out  the  autobuses 
have  entirely  disappeared  from  the  circu- 
lation in  the  city  and  the  whole  number 
of  these  cars  has  been  enrolled  from  the 
very  outset  of  operations  in  the  carefully 
planned  service  for  supplying  provisions 
to  the  army  on  the  field.  No  less  than 
1,100  buses  were  thus  available,  and  they 
are  now  engaged  in  following  the  troops 
in  the  course  of  the  battle.  About  900  of 
them  were  taken  for  the  transportation  of 
fresh  meat  in  quarters,  and  the  inside  of 
the  vehicle  was  quite  transformed  by  tak- 
ing out  all  the  seats  and  partitions  so  as 
to  leave  a roomy  space  for  holding  the 
quarters  of  beef,  these  being,  as  a rule, 
hung  upon  hooks  from  the  roof.  A single 
autobus  can  hold  a very  large  number  of 
pieces,  so  that  the  whole  fleet  is  able  to 
handle  enormous  quantities  of  meat,  such 
as  are  needed  for  the  immense  number  of 
troops  engaged  in  the  war.  The  remainder 
of  the  vehicles,  or  about  200,  are  designed 
for  the  transport  of  troops,  and  this  can 
be  done  in  a very  rapid  manner  on  occa- 
sion, either  to  help  out  the  railroad  or  in 
other  cases  where  railroad  facilities  can- 
not be  had.  Again,  for  emergency  cases 
or  rapid  maneuvers,  a considerable  num- 
ber of  troops  can  be  instantly  sent  to  a 
certain  point  of  the  battle  either  in  auto- 
bus or  on  other  kinds  of  power  wagon,  and 
this  might  often  change  the  issue  of 
events.  It  is  also  probable  that  a few  of 
the  buses  are  fitted  out  for  ambulance 
work,  and  one  of  our  photographs  shows 


Motor  truck  fitted  with  an  electric  generator  for  field  use. 


German  prisoners  conveyed  by  motor  truck  to  Chalons  sur  Marne. 


Photograph  by  Meurisse 
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An  eight-cylinder  motor. 


DURING  the  past  twelvemonth  there  have  been  a 
number  of  developments  in  the  motorcar  world, 
Which,  perhaps,  are  not  as  plainly  apparent  to  the  lay- 
man as  they  are  to  the  student  of  matters  gasoline. 
Also,  there  are  a number  of  trends  of  the  times  which 
must  be  plainly  apparent  to  all  who  have  eyes  to  see. 

Not  the  least  important  of  the  developments  of  the 
past  year  has  been  the  commercializing  of  the  eight- 
cylinder  motor.  Or  should  we  say  popularizing,  for  the 
motor  of  this  type  long  has  been  successfully  used  by 
our  brothers  across  the  seas.  But  it  is  characteristic 
of  American  progressiveness  that  those  who  have  been 

instrumental  in  bringing 
the  eight-cylinder  motor 
to  native  heather  have 
not  been  content  to  follow 
blindly  the  example  set 
by  French  pioneers.  In 
constructional  feat  u r e s 
and  design  they  might 
have  looked  far  and  per- 
haps in  vain  for  better 
engineering  in  so  far  as 
the  mere  drawing  of  the 
plans  is  concerned.  But 
engineering  extends 
further  than  the  draught- 
ing table;  it  extends  out 
on  the  roads  and  comes  close  to  the  pocket-book  of 
the  ultimate  consumer.  So  American  engineers  have 
been  free  and  frapk  in  their  adoption  of  practice  long 
acceptable  abroad,  but  they  have  applied  to  it  Ameri- 
can engineering  principles;  which  means,  briefly,  quan- 
tity production  and  a popular  price.  As  a result,  we 
now  have  two  American  eight-cylinder  motors,  one  sell- 
ing for  just  under  $2,000  and  the  other  selling  for 
less  than  $1,500.  Shall  we  have  more?  It  seems  more 
than  likely. 

From  the  eight-cylinder  motor  it  is  but  a step  to  the 
motor  with  twelve  cylinders.  So  far  only  one  foreign 
maker  has  attained  success  with  this  type  of  motor, 
and  here  again  it  is  characteristic  of  American  pro- 
gressiveness that  already  several  well-known  American 
makers  are  known  to  be  experimenting  with  motors  of 
the  kind.  Whether  the  experiments  will  bear  fruit, 
whether  we  shall  see  twelve-cylinder  motors  competing 
with  eight-cylinder  ones,  remains  for  the  future  to  bring 
forth.  And  in  this  connection  it  must  be  remembered 
that  there  were  those  who  were  outspoken  enough  to 
predict  that  the  eight-cylinder  motor  never  would  be- 
come popular  under  the  American  flag. 

The  light-by-comparison  six-cylinder  car  which  was 
such  a feature  of  last  year’s  crop  of  machines  continues 
to  hold  its  own,  though  it  might  require  a stretch  of 
the  imagination  to  see  it  making  the  strides  that  were 
freely  predicted  for  it.  As  a matter  of  cold  fact,  the 
still-lighter-by-comparison,  small,  high-speed,  four-cyl- 
inder motor  appears  to  have  made  greater  strides  in 
the  year,  and  by  comparison,  than  has  the  six.  An- 
other significant  feature  is  the  increase  in  the  number 
of  cars  which  sell  at  or  near  to  the  $1,000  mark. 

At  the  same  time  it  is  interesting  to  note  that  the 
well-defined  division  which  existed  between  the  minia- 
ture car  and  the  larger  one  fast  is  disappearing.  It  has 
come  to  be  regarded  as  distinctly  unhappy  and  unde- 
sirable that  there  should  be  any  division  as  between 
classes  of  cars.  Instead  there  is  a marked  tendency 
to  place  all  four-wheeled  vehicles  in  the  one  class.  The 
so-called  cyclecar,  for  instance,  has  been  practically 
pushed  over  the  horizon,  and  it  is  now  a motorcar 
pure  and  simple.  This  may  also  be  taken  to  mean 
that  the  narrow  tread  appears  to  be  passing.  Already 
a number  of  makers  of  narrow  tread  cars  have  widened 
them  to  track  56  inches  and  others  give  evidence  of 

apprec  i a t i n g 

— — the  failing 

popularity  o f 
the  narrow 
tread  car  by 
offering  the  op- 
tion of  either 
narrow  or 
standard 
width. 

The  outward 
appearance  of 
the  car  of 
1915  has  not 
changed  very 
much.  Yet 


The  pointed  radiator. 


“Streamlines.” 


By  S.  P.  McMinn,  M.E. 

there  is  a subtle  something  which  almost  involuntarily 
brings  to  mind  and  expression  the  saying : “Clean  as 

a hound’s  tooth.”  The  blending  of  lines,  which  first 
gave  promise  about  four  years  ago,  when  fore  doors 
on  touring  cars  were  one  of  the  dominating  notes,  has 
become  an  established  fact,  and  practically  every  car, 
regardless  of  class  distinction,  now  has  the  streamlines 
which  last  year  were  a feature  of  a comparatively  few. 

This  term  “streamline,”  by  the  way,  has  become  a 
common  one,  yet  there  are  not  many  among  the  ranks 
of  motorists  who  know  its  significance.  It  means, 
briefly,  that  the  designer  has  taken  advantage  of  the 
entering  wedge  principle,  and  has  at  least  in  part  con- 
verted wind  resistance  to  his  own  uses.  In  other  words, 
he  has  conserved  some  of  the  wasted  energy  represented 
by  displaced  atmosphere  by  training  the  eddy  currents 
to  help  push  the  car  along. 

He  has  done  this  by  tapering  the  engine  hood  and  in 

some  cases  by 
fitting  a point- 
ed rad  iator; 
by  gently  flar- 
ing the  body 
sides  and  care- 
fully eliminat- 
ing all  external 
protube  r- 
ances ; by  clear- 
ing everything 
off  the  running 
boards;  by 
rounding  the  fenders ; by  giving  thought  to  body  lines 
at  the  rear,  where  once  no  thought  was  bestowed.  The 
result,  of  course,  is  a much  more  efficient  car  and  one 
which  is  driven  on  less  gasoline  and  lubricating  oil. 

Here  are  two  notable  examples  of  how  far  the 
smoothing  process  has  been  carried  by  two  makers  in 
the  popular- 
price  class. 

One  of  them 
has  even  elim- 
inated  the 
t i m e-honored 
and  not  always 
sightly  radi- 
ator filler.  He 
has  placed  it 
beneath  the  en- 
gine hood,  and  in  this  way  obtained  smoothness  where 
it  was  not  obtainable  before.  The  other  has  substi- 
tuted for  the  usual  door  latches  a magnetic  device, 
which  is  entirely  inclosed  both  inside  and  outside.  To 
open  the  doors  you  merely  press  a button. 

Left  side  drive  is  now  almost  universal,  and  there  is 
nothing  new  in  that  except  its  widespread  adoption. 
There  are  not  more  than  three  or  four  makers  who 
still  adhere  to  the  right  side  position  for  the  steering 
wheel. 

Quite  generally,  now,  the  fuel  container  is  carried 

either  beneath, 
or  rather  in,  a 
deep  cowl  over 
the  driver’s  feet 
where  before 
there  was  waste 
space,  or  at  the 
rear  of  the  body. 
This  was  one  of 
the  noticeable 
tendencies  last 
year.  The  cowl- 
located  tank  in- 
dicates no  diffi- 
culty in  feeding 
the  fuel  to  the 
carbureter,  for 
gravity  may  be 
relied  upon.  But  the  rear  tank  has  been  responsible 
for  the  development  of  a new  method  of  getting  the 
gasoline  from  the  tank  to  the  engine.  The  use  of  pres- 
sure feed  is  open  to  many  objections,  and  now  the  neces- 
sity for  it  has  been  obviated  by  the  development  of 
what  has  come  to  be  styled  vacuum  feed. 

This  vacuum  feeding  device,  whieh  now  is  quite  com- 
mon and  bids  fair  to  be  more  common,  consists  of  a 
small  tank  placed  generally  on  the  forward  side  of  the 
dashboard.  There  are  two  compartments  to  the  tank, 
the  upper  compartment  being  connected  to  the  main 
fuel  tank  and  the  lower  to  the  carbureter.  The  suc- 
tion induced  in  the  intake  manifold  of  the  motor  is 


The  radiator  filler  concealed. 


The  cowl  tank. 


caused,  through 
suitable  piping  and 
valves,  to  draw 
fuel  from  the  main 
tank  into  the  up- 
per compartment, 
whence  it  drains 
by  gravity  into 
the  lower  com- 
partment  and 
thence  to  the  car- 
bureter. The  de- 
vice is  entirely  au- 
tomatic in  action. 

Along  with  the 
convenience  that 
comes  with  center 
control  of  the 


Vacuum  feeding  device. 


gear  shifting  and  emergency  brake  levers,  there  is  a 
well-defined  tendency  to  place  all  other  control  devices 
within  easy  reach  of  the  operator.  Thus,  for  instance, 


Switchboard  on  the  steering  column. 

switches,  carbureter  adjustments,  etc.,  now  are  being 
placed  on  what  have  come  to  be  styled  cowl  boards, 
directly  in  front  of  the  driver.  At  the  same  time,  there 
is  a noticeable  trend  toward  the  adoption  of  switch- 
'I  board  units  mounted  directly  upon  the  steering  column. 
11  Wire  wheels  may  now  be  had  on  the  majority  of  cars 
’ at  a nominal  extra  cost,  though  there  are  not  many 
‘ makers  who  supply  them  as  standard  equipment.  That 
j they  have  made  some  advance  there  is  no  gainsaying, 
though  it  likely  will  require  another  year  before  they 
are  entitled  to  the  descriptive  adjective  common. 

In  the  vitals  of  the  car,  one  of  the  most  noteworthy 
features,  as  already  has  been  chronicled,  is  the  increase 
in  small-bore,  high-speed,  four-cylinder  motors.  The 
increase  in  the  type  has  served  to  draw  attention  to  the 
fact  that  the  method  of  casting  all  four  cylinders — 
and  in  the  case  of  six-cylinder  motors  all  six  cylinders — 
in  one  block  grows  apace. 

Another  of  the  past  year’s 
developments  which  has 
lived  up  to  its  promise  is 
the  steadily  increasing 
use  of  a detachable  cylin- 
der head.  This  construc- 
tion simplifies  somewhat 
manufacturing  operations 
and  at  the  same  time  in- 
creases accessibility  and 
facilitates  the  easy  re- 
moval of  carbon  deposit. 

The  use  of  cored  intake 
and  exhaust  passages  also 
shows  a slight  increase.  With  the  now  almost  universal 
adoption  of  electric  lighting  and  engine  starting  equip- 
ment— there  are  not  more  than  three  or  four  makes 
of  cars  on  which  this  equipment  is  not  listed  as  stand- 
ard— has  come  what  may  be  styled  a logical  reversion 
to  battery  ignition.  Given  the  storage  battery  as  part 
of  the  car  it  is  such  a comparatively  simple  matter  to 
arrange  to  draw  current  from  it  for  ignition  that  quite 
a number  of  makers  have  eliminated  high  tension  mag- 
netos as  a result.  Others,  however,  prefer  the  proven 
reliability  of  the  magneto  and  the  complete  isolation 
of  ignition  and  lighting  functions.  But  on  the  popular 
priced  cars  the  modern  battery  ignition  system,  brought 
to  the  plane  of  perfection  where  mechanical  and  elec- 
tricallag  has  been  practically  eliminated,  undoubtedly 
has  won  a place  for  itself  and  will  not  soon  be  ousted. 

The  lightening  of  reciprocating  parts  goes  forward, 
and  of  late  still  greater  attention  is  being  paid  to  the 
necessity  for  more  perfect  balancing.  As  a concrete 
example  of  this  fact  we  might  state  the  case  of  one 
maker  of  Knight  motors  who  has  adopted  the  practice 
( Concluded  on  page  36.) 


Detachable  cylinder  head. 
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Various  types  of  high-speed  motors. 

A,  odd  rotary  valve  action  of  the  Italia  motor ; B,  the  eight-cylinder  Cadillac  motor ; C,  action  of  the  Darracq  D-form  valve ; D,  the  Reynolds  rotating  valve  disk ; E,  pistons  of  the 
Cadillac  motor;  F , valve  sleeves  of  the  Knight  motor;  G,  tlie  Miesse  combination  sleeve  and  piston  valve.  The  chart  shows  a laboratory  test  on  a four-cylinder  5 by  5^  slow-speed 

motor  for  power  and  torque.  The  strangling  effect  of  the  valve  is  plainly  apparent. 

The  High  Speed  Automobile  Motor 

Relief  it  Promises  From  the  Growing  Burden  of  Weight  and  Increased  Running  Expenses 


IN  spite  of  the  large  amount  of  discussion  and  experi- 
ment on  the  subject  of  the  high  speed  gasoline  motor 
for  automobile  use,  very  little  progress  has  been  made 
so  far  on  this  side  of  the  water  in  the  perfection  of 
such  units  along  successful  commercial  lines.  In  France 
and  Germany,  and  particularly  in  the  former  country 
before  the  war  broke  out,  wonderful  results  had  been 
attained  with  this  type  of  motor,  although  not  in  any 
marked  degree  as  regards  size  of  output,  when  the  latter 
is  judged  from  our  American  standards. 

On  close  analysis  of  the  problems  encountered  in  the 
commercializing  of  this  type  of  motor  in  this  country 
two  or  three  facts  stand  out  prominently  as  having  a 
vital  bearing  on  the  situation.  One  of  these  is  largely 
psychological ; one  a result  of  habit,  and  the  third  based 
upon  actual  structural  difficulties. 

The  first  two  of  these  really  date  back  to  the  very 
beginning  of  the  industry  in  this  country  and  relate  to 
the  early  impression  formed  by  motorists  of  the  satis- 
factory speed  of  the  motor  as  well  as  its  control  by  the 
gear  changes.  Most  of  the  pioneer  manufacturers  were 
so  engrossed  in  the  problem  of  actually  making  their 
motors  run  that  they  gave  little  heed  to  the  important 
subjects  of  vibration  and  balance.  The  result  was,  nat- 
urally, a very  disagreeable  vibration  whenever  it  was 
necessary  to  speed  up  the  motors  on  either  low  or  high 
gears,  and  a popular  dislike  was  therefore  created  for 
small  bore  motors  which  of  necessity  required  relatively 
low  gears  and  frequent  gear  changing. 

Consequently  the  demand  was  for  large  bore,  rela- 
tively slow  speed  motors  which  could  be  geared  fairly 
high  and  thus  loaded  down  sufficiently  to  hold  the  un- 


By  Charles  F.  Barrett 

balanced  effect  within  reasonable  bounds.  The  poor 
balancing  evil  thus  caused  an  unwarranted  prejudice 
against  the  high  speed  motor  right  at  the  beginning  of 
the  industry,  and  having  once  started  in  this  rut  manu- 
facturers naturally  took  the  path  of  least  resistance 
and,  instead  of  attempting  to  swing  the  public  back  in 
line,  encouraged  them  to  keep  on  believing  that  the  slow 
speed  motor  was  the  correct  type  with  no  alternative. 

Hand  in  hand  with  this  development  came  a strong 
liking  for  high  gear  driving.  The  infrequent  gear 
changing  necessary  with  the  large  bore  type  of  Ameri- 
can automobile  motor  has  undoubtedly  taken  firm  root 
upon  the  majority  of  motorists  in  this  country  and  the 
habit  resulting  from  long  use  of  this  form  of  control 
has  been  practically  a national  characteristic. 

It  is  therefore  necessary  to  realize  at  the  outset  these 
two  basic  dislikes  of  the  American  for  the  high  speed 
motor;  one,  an  old,  moss-grown  suspicion  that  vibration 
and  poor  balance  go  hand  in  hand  with  high  speed,  and 
second,  a genuine  hatred  for  gears  and  gear  changing. 
The  latter  feature  cannot,  of  course,  be  separated  thor- 
oughly from  high  speed  design,  because  the  torque  falls 
off  so  rapidly  when  the  motor  speed  is  pulled  down  that 
slow,  high  gear  work  under  load  is  not  practical,  and 
gear  changing  must  be  rather  frequently  resorted  to, 
with  four  cylinders  or  less. 

It  has  taken  years  to  overcome  this  deep-seated  preju- 
dice of  the  motorist  in  this  country  for  the  so-called 
high  speed  type  of  automobile  motor  and  there  is  no 
assurance  that  it  has  been  overcome  even  now,  but  there 
is  at  least  some  marked  evidence  of  widespread  kicking 
against  the  ever-increasing  cost  of  the  present  type  of 


motorcar,  particularly  as  regards  upkeep.  This  is 
beginning  to  cause  a decided  reaction  in  favor  of  the 
high  speed  type  on  account  of  the  relief  which  it  seems 
to  promise  for  a very  material  reduction  in  the  present 
burdensome  total  car  weight  with  its  chain  of  expense. 
In  other  words,  we  are  fast  getting  into  a mood  to  ac- 
cept what  appears  like  a lesser  evil  in  order  to  over- 
come a greater. 

It  should  be  said  for  the  large,  slow  speed  type  of 
motor,  however,  that  during  the  early  period  of  the 
industry  it  was  unquestionably  the  most  practical  type 
from  the  purely  manufacturing  standpoint.  Just  as  the 
introduction  of  the  successful  automobile  itself  was  con- 
tingent upon  the  development  of  the  high  grade  alloy 
steel,  so  the  high  speed  type  of  motor  has  had  to  wait 
for  the  perfection  of  valve  mechanisms,  lubrication  and 
other  vital  features,  before  it  could  be  considered  a 
feasible  proposition. 

On  the  structural  side  of  the  problem  there  are  four 
principal  features  which  demand  careful  handling  in  the 
design  and  manufacture  of  this  style  of  motor,  as  hinted 
at  above;  First,  relative  proportion  of  parts;  second, 
valve  mechanism ; third,  lubrication,  and  fourth,  bal- 
ance. Any  one  of  these  is  fully  as  important  as  the 
other  three,  and  whereas  in  the  slow  speed  type  if  some 
of  these  conditions  were  not  perfectly  fulfilled  it  did 
not  necessarily  spell  failure  of  the  motor;  in  the  case 
of  the  high  speed  type,  it  would  mean  utter  impracti- 
cability. 

The  high  speed  automobile  motor  calls  for  a most 
exacting  proportion  of  all  component,  parts;  a careful, 
( Concluded  tn  page  37.) 
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The  Storage  and  Handling  of  Gasoline  in  the  Garage 

A Discussion  of  the  Various  Systems  in  Use 


THE  chief  aim  in  the  construction  of  a garage  should 
be  to  provide  an  absolutely  fireproof  structure,  and 
this  condition  is  insisted  on  more  or  less  in  municipal 
and  insurance  regulations.  The  modern  concrete  building 
has  facilitated  a fireproof  garage  in  a marked  degree,  but 
distinction  usually  is  made  in  official  regulations  be- 
tween public  and  private  garages,  with  naturally  con- 
siderable leeway  in  construction  for  the  latter.  Given 
the  garage,  the  storage  of  gasoline  involves  compliance 
with  such  requirements  as  those  of  the  National  Board 
of  Fire  Underwriters  and  municipal  authorities,  for  it 
must  be  remembered  that  from  the  time  the  drums  or 
barrels  of  gasoline  are  delivered  at  the  garage  it  is  a 
source  of  increased  hazard  to  the  premises  and  the 
surroundings. 

The  safety  of  property  must  be  considered  before  any 
questions  of  convenience  and  expense  to  the  garage 
owners;  and  while  gasoline  must  be  stored  where  it  is 
subject  to  a minimum  of  loss  by  evaporation  and  where 
it  can  be  supplied  readily  to  the  motor  vehicle,  yet  it 
must  be  in  such  a place  that  the  least  possible  danger 
will  result  from  leakage  or  from  the  escape  of  vapor 
that  may  be  reached  by  a chance  flame  or  spark,  not  to 
mention  the  actual  loss  in  fuel  itself  by  evaporation, 
especially  in  summer,  or  with  rapid  fluctuations  of  tem- 
perature. There  must  be  some  pumping  and  piping 
system  for  its  distribution,  for  insurance  and  fire 
regulations  generally  forbid  the  handling  of  gasoline  in 
open  containers. 

Naturally  there  is  the  greatest  safety  when  the  gaso- 
line is  kept  underground,  and  experience  has  shown 
that  with  a properly  vented  and  otherwise  protected 
storage  tank  underground  adequate  safety  can  be  se- 
cured, irrespective  of  the  size  of  the  tank  or  the  quan- 
tity of  liquid  contained.  Tanks  above  ground  are  per- 
mitted by  fire  and  insurance  regulations  only  under 
special  conditions  and  in  rural  districts.  With  the 
gasoline  stored  underground  there  is  no  danger  from 
evaporation  or  leakage  and  consequently  whatever 
troubles  are  encountered  must  be  found  in  its  handling, 
and  here  likewise  it  is  necessary  that  suitable  precau- 
tions be  enforced. 

To  remove  the  liquid  from  a buried  tank  some  form 
of  pumping  system  is  required,  and  this  may  vary  from 
a simple  hand  lift  pump  to  a motor-driven  pump  or  a 
system  employing  hydraulic  or  gas  pressure.  Naturally 
the  pipes  must  be  made  tight  by  cement,  impervious  to 
the  action  of  gasoline,  properly  protected,  and  so  ar- 
ranged that  the  filling  hose  or  other  outlet  appliance  is 
such  as  to  present  a minimum  of  risk. 

The  underground  tank  is  made  of  galvanized  sheet 
steel  or  wrought  iron,  riveted,  welded  or  brazed,  the 
material,  thickness  and  other  essentials  complying  with 
specifications  prepared  by  the  Underwriters’  Labora- 
tories or  equivalent  specifications  of  a local  authority. 
Such  a tank  is  buried  below  the  ground  at  least  three 
feet  and  may  have  separate  fill  and  suction  pipes  and  a 
vent  pipe  terminating  some  distance  above  the  tank  in  a 
goose  neck.  The  fill  pipe  when  not  in  use  must  be 
capped  properly  and  protected  from  access  of  air,  being 
arranged  so  that  it  can  be  lacked  to  prevent  tampering, 
and  it  should  extend  to  the  bottom  of  the  tank  and  con- 
tain one  or  more  strainers  of  wire  gauze,  which  also 
afford  protection  in  case  the  flame  should  reach  the  fill 
pipe  opening.  The  suction  pipe,  which  must  be  at  no 
point  lower  than  the  top  of  the  tank  to  avoid  explosion 
or  gravity  action  in  case  of  fire,  naturally  leads  to  the 
pump  and  may  be  supplied  with  various  valves  and 
strainers  as  may  be  required.  The  best  forms  of  suc- 
tion pumps  deliver  a steady  stream  of  fluid  through  the 
hose  to  the  car  or  to  some  form  of  portable  receptacle, 
such  as  a bucket  or  safety  can. 

Wherever  simple  pumps  are  able  to  furnish  adequate 
supply  a hand  pump  is  to.  be  preferred,  even  for  a 
garage  of  considerable  size,  as  the  supply  ceases  when 
the  attendant  stops  pumping.  Such  pumps  are  located 
in  proximity  to  the  place  where  the  discharged  supply 
is  to  be  utilized  and  there  may  be  a considerable  length 
of  line  communicating  with  the  underground  tank. 
With  such  a pump  and  tank  system  it  is  found  desir- 
able to  introduce  a number  of  additional  features  so 
important  as  to  be  considered  almost  essential — for  ex- 
ample, a device  at  the  pump  to  drain  back  into  the  tank 
any  surplus  gasoline,  and  various  straining  and  meas- 
uring appliances,  the  latter  also  recording  the  amount 
of  gasoline  actually  delivered. 

As  the  size  of  the  installation  is  increased  the  pump- 
ing and  distribution  system  naturally  becomes  more 
complicated,  though  essentially  it  is  the  same  as  in  the 
simple  installation,  and  if  power  pumping  is  introduced 
automatic  devices  usually  are  applied  to  stop  the  flow 
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after  a predetermined  quantity  has  been  delivered.  In 
a large  garage  a measuring  pump  is  essential,  and  these 
are  supplied  in  various  forms,  with  its  cylinder  care- 
fully graduated  so  that  each  stroke  of  the  piston  de- 
livers a fixed  quantity  of  gasoline,  the  amount  of  which 
may  be  regulated  by  certain  adjustments  so  that  from 
one  pint  to  five  gallons  may  be  delivered  at  a single 
stroke  of  the  pump  piston.  The  most  complete  pumps 
also  have  a meter  registering  the  quantity  of  gasoline 
delivered,  a filter  and  two-way  nozzle,  and  a hose  with 
portable  nozzle  for  convenience  in  the  operation  of  fill, 
ing  a car. 

While  the  location  and  size  of  the  tank  may  vary 
with  local  fire  department  or  other  regulations,  what- 
ever its  size,  the  systems  in  general  nature  are  essen- 
tially the  same,  and  our  illustration  shows  a gasoline 
supply  station  located  at  the  curb  with  the  storage  tank 
buried  under  the  sidewalk,  though  the  general  arrange- 
ment would  apply  equally  to  a large  garage  with  a bat- 
tery of  tanks  and  a number  of  pumps.  The  arrange- 
ment shown  with  its  red  pedestal  is  familiar  to  travel- 
ing motorists.  Such  a tank  is  filled  from  drums  or 
barrels  or  a tank  wagon  through  a fill  pipe  reaching  to 
the  sidewalk,  while  its  vent  pipe  extends  to  the  side  of 
the  building  and  rises  to  a considerable  height.  These 
pumps  must  be  constructed  tightly  fitting  and  of  a de- 
sign approved  by  the  Underwriters’  Laboratories,  by 
whom  they  are  labeled,  and  their  accuracy  should  be 
carefully  certified  by  local  sealers  of  weights  and  meas- 
ures. 

A large  public  garage,  where  the  gasoline  is  stored 
and  handled  by  pumps,  may  be  operated  by  a remote 
control  system  which  can  deliver  the  fluid  from  a stor- 
age tank,  sometimes  of  as  much  as  11,000  gallons  capac- 
ity. In  one  such  type  of  installation  a centrifugal 
pump  connected  to  an  electric  motor  is  located  at  some 
convenient  place  within  the  suction  distance  of  the 
storage  tank.  On  the  discharge  line  from  the  pump, 
which  may  extend  up  through  several  stories,  one  or 
more  remote  control,  automatic,  self -registering  pipe 
line  measures,  equipped  with  oil  separators,  strainers, 
etc.,  are  placed  any  distance  from  the  pump  convenient 
for  using.  The  measure  or  measures  are  operated  from 
a special  electrical  control  equipment  opened  or  closed 
either  by  hand  by  the  attendant,  or,  if  automatic  appli- 
ances are  introduced,  the  supply  will  be  shut  off  auto- 
matically by  the  measure  when  the  predetermined 
quantity  has  been  recorded.  This  system  has  been 
elaborated  so  that  several  lines  of  hose  may  be  con- 
nected with  a single  pipe  line  and  by  the  use  of  an 
automatic  control  valve,  so  that  a discharge  end  may  be 
located  at  the  curb  for  the  use  of  tourists. 

Although  a mixture  of  gasoline  vapor  and  air  is 
highly  explosive,  yet  so  safe  are  these  underground 
tanks  when  duly  protected  that  at  the  time  of  the  San 
Francisco  fire  one  hundred  and  eighteen  of  the  outfits 
of  a single  manufacturer  installed  in  that  city  were 
found  intact,  and  the  inflammable  fluid  contained  was 
pumped  out  and  removed  with  a surprisingly  small 
shrinkage  from  leakage  and  vaporization,  not  to  men- 
tion complete  protection  from  the  fire.  In  one  case  a 
tank  was  found  to  contain  over  200  gallons  of  gasoline 
after  an  interval  of  three  years. 

The  distribution  system  based  on  the  simple  pump 
has  the  advantage  of  being  complete  in  itself  without 
connection  with  water,  sewer  system  or  compressed  air, 
or  requiring  any  outside  material.  It  answers  for  in- 
stallations of  any  size  and  the  only  essential  is  that 
there  must  be  a supply  of  gasoline  in  the  tank. 

Mention  here  might  be  made  of  the  familiar  portable 
tanks  where  a number  of  cars,  especially  in  garages  or 
along  the  roadside,  must  be  supplied  with  gasoline,  and 
an  elaborate  system  of  piping  is  not  desirable  or  fea- 
sible. In  such  an  installation  storage  tanks  are  main- 
tained with  outlets  and  valves  at  convenient  points, 
especially  of  the  various  floors  of  garages  with  several 
stories,  and  from  them  are  filled  portable  wheeled  tanks 
from  which  the  gasoline  is  supplied  through  measuring 
pumps  and  hose  with  strainer  nozzles  to  the  individual 
cars  as  required,  the  portable  tank  being  brought  up  to 
the  car  at  its  place  of  rest.  The  design  of  these  tanks 
as  well  as  the  number  is  usually  regulated  by  local 
insurance  and  fire  regulations,  tightness  and  stability 
being,  of  course,  prime  essentials,  and  as  they  can  be 
moved  by  one  man  readily,  they  are  convenient  for 
transferring  gasoline  and  reaching  cars  wherever  they 
happen  to  be  placed. 

As  contrasted  with  pumping  systems  where  a simple 
air  pump  raises  the  gasoline,  there  must  be  considered 
the  hydraulic  system,  where  water  pressure  is  the  mo- 
tive force.  In  these  there  is  no  air  at  all  in  contact 


with  the  surface  of  the  gasoline,  with  the  possible  pro- 
duction of  an  explosive  mixture,  and  the  gasoline  can  be 
measured  accurately  both  on  admission  to  the  tank  and 
on  being  discharged,  since  in  the  latter  case  the  liquid 
flowing  through  the  meter  is  pure  gasoline  and  not  a 
mixture  of  air  and  gasoline  or  water  and  gasoline, 
which  cannot  be  recorded  satisfactorily.  The  hydraulic 
system  is  used  in  garages  of  all  sizes,  from  the  simple 
private  installation  to  such  a one  as  that  of  the  Ameri- 
can Express  Company  in  New  York  with  500-gallon 
tanks  having  a capacity  of  13,000  gallons.  It  acts  on  the 
following  principle.  The  gasoline  is  contained  in  an 
underground  storage  tank  which  connects  by  a U-tube 
with  a water  pressure  tank  at  such  height  as  to  furnish 
a proper  pressure  based  on  the  difference  between  the 
specific  gravity  of  water  and  gasoline  and  the  distance 
to  which  the  gasoline  is  to  be  delivered.  This  water 
tank  is  filled  from  the  city  mains  and  a float-cock  main- 
tains a constant  level  pressure.  If  water  from  the  tank 
is  admitted  to  the  system  by  opening  the  three-way 
valve  it  will  flow  through  the  U-tube  and  into  the  gaso- 
line tank,  rising  to  an  equal  level  in  both  arms  of  the 
U-tube.  The  gasoline  on  being  discharged  from  the 
drum  or  barrel  is  admitted  through  the  filling  pipe  and 
flowing  down  on  top  of  the  water  in  the  supply  tank 
causes  the  water  below  to  be  discharged  through  the 
drain  at  the  water  controlling  valve  on  the  water  sup- 
ply line.  The  gasoline  stays  on  the  surface  of  the  water 
and  the  dirt  settles  to  the  lower  part  of  the  tank.  On 
account  of  the  lesser  density  of  the  gasoline  a higher 
column  will  balance  a lesser  column  of  water  in  the 
proportion  of  17  to  11,  these  figures  representing  the 
relative  density  of  water  and  gasoline.  When  it  is 
desired  to  draw  off  the  gasoline  this  valve  is  opened,  so 
that  the  pressure  of  the  water  in  the  tank  acts  on  the 
gasoline  in  the  storage  tank,  forcing  it  up  through  the 
draw-off  pipe  into  the  hose  used  for  filling  the  tanks  of 
the  cars,  a check  valve  preventing  its  return  through 
the  filler  pipe.  When  sufficient  gasoline  has  been  passed 
into  the  tank  of  the  motor  vehicle  or  other  receptacle 
the  valve  is  closed,  cutting  off  the  water  pressure  from 
the  pressure  tank,  and  the  normal  condition  of  the 
liquid  in  both  arms  of  the  U-tube  is  restored.  The 
amount  of  gasoline  drawn  off  can  be  measured  from  a 
meter  placed  in  the  line  of  the  draw-off  pipe,  and  since 
the  amount  of  gasoline  supplied  to  the  storage  tank 
obviously  must  be  equal  to  the  amount  of  water  dis- 
placed, which  flows  off  through  the  drain,  an  accurate 
water  meter  can  be  installed  in  the  pipe  line  to  the 
drain  to  measure  this  quantity.  Chief  of  the  advan- 
tages is  that  the  clean  gasoline  can  be  drawn  off  from 
the  top  of  the  tank  and  it  is  impossible  for  water  or 
dirt  to  be  drawn  with  it.  There  is  no  vent  pipe  open 
to  the  air  or  surface  of  gasoline  in  contact  with  gaso- 
line. Furthermore,  there  is  no  air  space,  as  the  tank  is 
always  full  of  liquid,  and  hence  no  evaporation  can  take 
place  or  generation  of  explosive  gases.  The  dirt  and 
water  at  the  bottom  of  the  tank  are  forced  into  the 
drain  when  the  tank  is  refilled.  Like  other  systems 
which  fill  directly  the  main  tank,  no  portable  tanks  are 
required,  so  that  there  is  a minimum  of  fire  risk.  There 
is,  of  course,  a waste  of  water  through  the  drain,  but 
the  expense  for  this  under  ordinary  circumstances  is 
relatively  small. 

In  addition  to  air  lift  and  hydraulic  systems,  there 
have  been  employed  extensively  in  Europe  systems 
which  use  as  head  an  inert  gas  such  as  nitrogen  or  car- 
bon dioxide  in  contact  with  the  surface  of  the  gasoline, 
and  carried  in  an  annular  space  or  jacket  surrounding 
all  pipes  through  which  the  inflammable  liquid  passes; 
as  combustion  is  impossible  in  the  presence  of  either  of 
these  gases  their  effect  is  obvious.  The  most  notable  of 
these  systems,  whose  principle  of  operation  is  indicated 
in  the  illustration,  was  described  in  the  Scientific 
American  for  July  18th,  1914.  Its  safety  has  been  fully 
demonstrated  not  only  in  garages,  but  also  in  other 
establishments  where  large  quantities  of  inflammable 
liquids  are  stored.  It  possesses  the  disadvantage  of 
being  dependent  upon  compressed  gas  supplied  in  cylin- 
ders to  furnish  pressure  acting  within  the  tanks.  It  is, 
however,  thoroughly  fireproof,  and  when  well  installed, 
as  it  has  been  in  Europe,  has  supplied  adequate  protec- 
tion and  secured  general  official  approval. 

All  of  these  systems  have  met  with  the  approval  of 
insurance  authorities  and  where  they  are  installed  they 
are  meeting  the  requirements.  Care  and  maintenance 
enforced  by  insurance  and  official  inspectors,  however, 
are  quite  as  essential  as  original  installation,  but  the 
tendency  toward  uniformity  and  codification  of  local 
rules  is  bringing  about  a much  more  satisfactory  and 
safer  condition  of  affairs. 
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How  Small  Communities  May  Have  Good  Roads 


The  Value  of  Whole-Hearted  Co-operation 

By  Logan  Waller  Page 

Director  of  the  Office 


THE  public  roads  in  the  United  States,  outside  o f in- 
corporated towns  and  cities,  have  a total  length  of 
2,228,042  miles,  of  which  only  229,219  miles,  or  a trifle 
more  than  10  per  cent,  are  improved  with  any  form  of 
surfacing.  Any  means  which  promise  to  increase  our 
small  mileage  of  improved  roads  should,  therefore,  be 
given  consideration  and  utilized  to  the  fullest  extent 
possible,  with  due  regard  for  true  economy  and  proper 
efficiency.  i 

Possibilities  in  Co-operation. 

The  marked  success  of  certain  co-operative  undertak- 
ings by  farmers  and  rural  communities,  especially  in 
the  marketing  and  distribution  of  agricultural  projects, 
has  given  the  mere  word  “co-operation”  a certain  stand- 
ing and  distinction  as  indicative  of  the  successful  solu- 
tion of  all  problems.  But  co-operation  is  to  be  judged 
from  the  results  obtained.  Certain  forms  of  co-opera- 
tion are  efficient  and  successful,  while  others,  even 
though  seemingly  successful,  are  extremely  inefficient 
and  entail  a large  waste  of  energy.  For  example,  in 
certain  sections,  it  has  become  popular  to  proclaim 
“Good  Road”  days,  on  which  everybody  is  supposed  to 
don  overalls  and  labor  on  the  roads.  This  is  very  com- 
mendable as  a demonstration  of  Interest  and  enthusi- 
asm, but  so  far  as  securing  adequate  returns  from 
the  energy  expended,  it  is  far  from  ideal.  It  is,  in 
fact,  but  a variation  of  the  old  system  of  statute  labor, 
of  which  we  have  been  trying  so  hard  and  so  long  to  rid 
ourselves.  The  main  distinction  is,  that  in  this  case 
the  labor  is  voluntary  and  made  somewhat  less  onerous 
because  of  the  hurrah  and  attendant  advertisement.  It 
sounds  good  to  read  in  the  papers  of  the  eminent  states- 
men, bankers  or  men  of  business  donning  overalls  and 
laboring  with  pick  and  shovel  to  mend  our  vvays.  This, 


no  doubt,  furnishes  adequate  compensation  for  the  sore 
muscles  and  the  few  blisters,  but  how  about  the  effi- 
ciency of  this  labor?  If  anything  has  ever  been  clearly 
demonstrated,  it  is  the  inefficiency  of  unskilled  labor  in 
road  work.  The  time  of  the  business  man  who  cheer- 
fully gives  up  his  energy  in  more  or  less  misdirected 
efforts  to  improve  our  roads  can,  on  the  average,  prob- 
ably be  placed  as  worth  at  least  the  equivalent  of  five 
days  of  a common  laborer,  trained  and  efficient  in  doing 
this  class  of  work.  As  unskilled  labor  is  rarely  more 
than  50  per  cent  efficient,  it  follows  at  once  that  this 
much  advertised  bit  of  altruistic  endeavor,  however, 
commendable  from  an  idealistic  point  of  view,  is  from 
the  standpoint  of  economy  only  10  per  cent  efficient. 

Economic  Efficiency  the  Test. 

Co-operative  as  well  as  other  public  undertakings 
must  ultimately  stand  or  fall  before  the  searching  test 
of  economic  efficiency.  Any  co-operative  undertaking,  no 
matter  how  commendable  its  object,  ought  never  to  be 
tolerated,  unless  it  is  more  efficient  than  the  system 
it  displaces.  Our  endeavor  should  constantly  be  directed 
toward  a system  which  will  ultimately  yield  us  100  per 
cent  efficiency. 

This  does  not  means  that  co-operative  undertakings 
have  no  place  in  our  public  road  system.  From  the 
very  beginning  of  road  building  in  this  country  the 
roads  were  considered  a local  burden,  in  the  construc- 
tion and  maintenance  of  which  all  should  co-operate, 
each  according  to  his  ability.  Where  a road  lay  on  the 
boundary  of  two  towns,  or  other  administrative  sub- 
divisions, legal  channels  were  fixed,  whereby  both 
would  co-operate  in  the  construction  and  maintenance. 
Later,  as  the  more  general  importance  of  our  public 
roads  began  to  be  understood,  legal  channels  were 


formed  for  such  varied  co-operation  as  the  abutting 
property  owners,  the  town,  the  county  and  the  State. 
To-day,  neither  townships,  counties,  nor  even  State  lines 
limit  the  general  interest  taken  in  the  condition  of  our 
roads.  The  automobile  and  the  motor  truck  have  made 
the  conditions  of  the  roads  of  the  country  of  direct  in- 
terest to  all.  The  automobile  and  the  motor  truck  de- 
mand better  and  more  permanent  types  of  construction. 
Through  routes  or  trunk-line  roads  have  become  a neces- 
sity in  some  localities.  Certain  branch  roads  and  feed- 
ers are  of  only  slightly  less  importance.  From  60  to 
75  per  cent  of  our  roads,  however,  still  carry  little  or 
no  through  traffic,  and  so  remain  primarily  of  local 
importance. 

Trunk  Lines  and  Branch  Roads. 

Most  of  our  States  have  recognized  these  natural  divi- 
sions of  our  public  roads.  No  State  has  as  yet,  how- 
ever, made  this  division  on  the  purely  scientific  grounds 
of  amount  and  kind  of  traffic  carried,  but  several  have 
made  more  or  less  happy  attempts  to  secure  the  same  re- 
sults by  utilizing,  in  general,  our  administrative  units  to 
make  the  several  classifications.  This  has  given  us,  in 
most  States,  a division  into  State  or  State-aid  main 
roads,  county  roads,  and  town  or  township  local  roads. 
Massachusetts  has  only  two  subdivisions.  State  and 
town  roads,  while  New  York  has  four  classes,  State 
highways,  county  highways,  county  roads,  and  town 
roads. 

While  most  of  the  States  co-operate  only  directly  in 
the  construction  of  State  or  State-aid  roads,  a few  have 
already  realized  the  importance  of  directing  local  co- 
operation for  the  improvement  of  our  minor  roads.  New 
York  and  Pennsylvania  have  established  State  bureaus 
of  town  highways,  while  Massachusetts  has  established 


Misdirected  efforts. 

be  energy  required  to  fill  the  mudboles  vith  boulders  been  expended  in  providing  proper 
»age  and  maintenance  with  a road  drag,  this  might  have  been  a good  road. 


Properly  directed  efforts. 

A trained  and  properly  organized  labor  force  under  efficient  management  can  always  be 
depended  on  to  secure  a dollar's  worth  of  returns  for  every  dollar  expended. 
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It  takes  more  than  enthusiasm  and  good  intentions 
to  make  a good  road. 


a somewhat  similar  division  for  aiding  and  co-operating 
in  the  improvement  of  town  roads. 

Proper  Planning,  Management,  and  Funds  Necessary. 

When  our  highway  system  is  viewed  from  the  broad 
standpoint  of  its  efficiency  as  a public  utility,  it  becomes 
evident  at  once  that  there  are  three  fundamental  re- 
quirements which  must  be  fulfilled : First,  a properly 

planned,  classified,  and  laid  out  highway  system  ; sec- 
ond, a proper  and  effective  system  of  road  management ; 
and  third,  the  provision  of  adequate  funds.  From  a 
study  of  these  fundamental  requirements,  it  can  be 
seen  that  undirected  co-operation  between  local  com- 
munities is  apt  to  lead  to  costly  mistakes.  A small 
community  is  not  likely  to  view  the  improvement  from 
the  larger  interest  of  the  county  or  State,  and  systems 
of  efficient  management  and  skilled  labor  are  generally 
lacking.  Furthermore,  the  town  or  township  is  fre- 
quently too  small  to  form  an  efficient  unit  for  road 
management  and  administration.  The  funds  are  too 
small  to  warrant  the  employment  of  a capable  highway 
engineer  and  the  purchase  of  modern  road  machinery. 
Certain  forms  of  co-operation  are,  therefore,  desirable 
in  order  to  secure  a large  road  fund,  skilled  supervision, 
and  the  use  of  efficient  machinery.  Vermont  has  solved 
this  in  part  by  the  appointment  of  a county  road  super- 
visor, who  co-operates  with  the  town  road  officials,  and 
so,  in  a way,  helps  to  co-ordinate  the  road  work  of  the 
entire  county  properly.  New  York  and  Pennsylvania 
have  established  bureaus  of  town  highways  which  direct 
and  guide,  to  a large  extent,  the  road  work  of  the  sev- 
eral towns  throughout  the  State.  The  work  is  thus 
systematized,  plans  are  standardized,  and  there  is  co- 
operation along  definite  and  well  directed  lines. 

Various  State  Systems. 

Other  States  have  nearly  the  same  system,  but  with 
a county  unit  instead  of  a State  bureau.  But,  as  the 
county  organization  is  more  or  less  subordinate  and 
responsible  to  the  State  Highway  Department,  the  dis- 
tinction is  one  of  degree,  rather  than  of  kind.  Some  of 
the  more  important  examples  of  this  system  are  Iowa, 
Illinois,  Wisconsin,  and  Minnesota.  While  there  are 
many  dissimilarities  in  the  highway  organization  of 
these  States,  there  is  one  fundamental  and  striking 
similarity,  the  effort  to  secure  reasonable  co-operation 
throughout  the  various  units,  and,  at  the  same  time, 
provide  a fixed,  definite  responsibility  for  all  actions. 
Other  States,  such  as  California  and  Montana,  do  not 
use  the  township  organization  in  their  road  work.  The 
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county  is  the  unit,  which  may,  however,  be  subdivided 
into  districts  according  to  the  will  of  the  Board  of 
County  Supervisors.  The  tendency  here,  however,  is 
very  strong  against  the  old  method  of  subdivision,  and 
in  favor  of  a county  unit  with  a capable  engineer  in 
charge  of  the  road  work. 

This  explains  why  many  of  our  States  are  formulat- 
ing means  for  directing  the  work  of  the  local  communi- 
ties. The  most  conspicuous  examples  of  co-operation 
are  to  be  found  in  such  States  as  have  a State  Highway 
Department  or  Bureau,  especially  provided  for  giving 
efficient  guidance  and  direction  to  work  of  this  char- 
acter. Under  these  conditions  and  with  the  above  limi- 
tations clearly  understood,  co-operation  between  local 
communities  in  road  building  may  be  carried  on  with 
considerable  success. 

Preparatory  Steps. 

In  making  preparations  for  co-operation  of  this  kind, 
the  first  point  to  be  considered  is  that  all  our  public 
roads  are  by  law  under  the  jurisdiction  of  one  or  more 
public  officials.  Before  any  definite . work  can  be  done, 
it  is  necessary  to  secure  the  consent  of  the  officials  hav- 
ing charge  of  the  road  to  be  improved,  or  what  is  far 
better,  to  secure  their  co-operation  and  support.  The 
second  step  is  to  secure -competent  advice  in  regard  to 
the  improvement  to  be  made.  It  would  be  extremely  un- 
wise, for  example,  to  place  a macadam  or  bituminous 
surfacing  on  a road  where  gravel  or  sand-clay  would 
answer  all  the  requirements.  It  would  also  be  a waste 
of  money  and  labor  to  reduce  a grade  to  1 per  cent 
where  a 3 per  cent  grade  would  answer  as  well.  On 
the  other  hand,  it  would  be  just  as  much  folly  to  place 
a gravel  or  sand-clay  surfacing  where  traffic  require- 
ments demanded  bituminous  construction,  or  its  equiva- 
lent, or  to  leave  a grade  7 per  cent  where  traffic  de- 
manded a 3 per  cent  grade.  In  other  words,  over-in- 
vestment  and  underinvestment  are  both  bad.  Both  lead 
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to  loss  of  time  and  labor  and  money.  The  aid  of  a 
little  really  expert  advice  when  the  work  is  being 
planned  will  save  the  community  much  loss  and  need- 
less worry.  The  second  point  may,  therefore,  be  re- 
stated thus : Get  competent  advice  as  to  what  to  do, 

and  then  follow  it! 

The  third  step  deals  with  the  actual  construction  of 
the  road.  This  usually  requires  funds,  labor,  materials 
and  the  use  of  more  or  less  machinery.  In  securing 
these  there  is  room  for  the  exercise  of  any  amount  of 
genius  and  ability.  The  one  essential  requirement  is 


Road  near  Bowling  Green,  Kentucky,  built  by  co- 
operation of  the  county  and  local  farmers. 


to  secure  the  maximum  efficiency  from  the  expenditure 
of  the  funds  and  labor. 

Example  of  Methods. 

As  an  example  of  the  great  diversity  of  ways  and 
means  that  may  be  employed  in  getting  work  done,  the 
following  cases  may  be  cited : Nearing  Bowling  Green, 

Kentucky,  the  main  market  roads  had  been  macadam- 
ized by  the  county.  The  local  roads,  however,  were  un- 
improved. A number  of  farmers  decided  to  improve 
these  branch  roads,  over  which  they  had  to  pass  in 
order  to  reach  the  main  roads.  During  the  plowing 
season  all  the  rocks  encountered  in  the  fields  were 
picked  up  and  thrown  in  piles.  Later,  when  the  crops 
were  in,  and  time  available,  these  stones  were  hauled 
to  the  county  rock  crusher.  County  co-operation  had 
been  secured  to  the  extent  of  furnishing  and  operating 
a crushing  plant  and  a road  roller.  The  farmers  then 
hauled  the  broken  stone  and  placed  it  on  the  roads. 
The  actual  cash  outlay  of  the  county  for  the  crushing 
and  rolling  was  at  the  rate  of  $500  per  mile  for  roads 
ordinarily  costing  $3,000  per  mile.  The  farmers,  more- 
over, secured  good  roads  and  cleared  their  fields  of  stone 
at  the  same  time. 

An  example  of  civic  pride,  rarely  equalled,  was  shown 
in  the  little  village  of  Friendship  Heights,  Maryland. 
When  the  Rockville  pike,  which  passes  through  this 
place,  was  being  resurfaced,  it  was  proposed  to  use  a 
somewhat  cheaper  surfacing  through  the  village,  be- 
cause of  lack  of  funds.  The  ladies  of  Friendship 
Heights,  however,  would  not  be  satisfied  with  any  sur- 
facing which  was  not  equal  to  the  best  to  be  found  on 
the  road.  From  the  engineer  in  charge  of  the  work  on 
the  road  they  ascertained  the  amount  necessary  to  sup- 
ply the  deficiency,  and  at  once  set  about  to  raise  the 
funds  by  holding  a bazaar.  It  is  needless  to  say  that 
the  money  was  duly  raised,  and,  thanks  to  the  ladies, 
the  village  of  Friendship  Heights  has  as  fine  a road 
as  any  part  of  the  Rockville  pike. 

A Commercial  Club  Assists. 

In  Hartington,  Nebraska,  the  Commercial  Club  be- 
came convinced  that  one  of  the  greatest  needs  of  the 
region  was  good  roads.  During  a considerable  portion 
of  the  year  some  of  the  roads  leading  to  the  town  be- 
came so  bad  that  farmers  were  unable  to  come  to  town 
except  on  foot  or  horseback.  There  were  thus  long 
periods  of  dullness  and  little  or  no  business.  An  agree- 
ment was  finally  reached  by  the  Board  of  Supervisors, 
( Conclude it  on  page  38.) 


The  engineer  making  the  layout  of  what  is  intended  to  be  a properly  planned 

and  constructed  road. 


Enthusiasm  and  misdirected  labor  a poor  substitute  for  trained  labor  and 
skilled  supervision. 
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Sanitary  drinking  tube.  A universal  cap.  Low-pressure  tire  alarm. 


A compact  quill-like  device,  made  of  aluminium,  and  con-  This  has  a tinted  celluloid  window  that  ordinarily  folds  up  A cylindrical  device  intended  to  be  attached  to  the  valve 

taining  a bone  charcoal  filter.  When  the  two  end  parts  out  of  sight  in  the  crown,  but  if  you  run  into  a cloud  of  dust,  stem  and  provided  with  a whistle,  which  is  automatically 

are  withdrawn  from  the  cylinder  and  placed  with  the  bugs,  cinders,  or  driving  rain,  with  one  hand  the  visor  and  set  in  action  as  soon  as  the  air  pressure  in  the  tire  to 

smaller  tubes  projecting  outward  a combination  “drink-  window  can  be  instantly  pulled  down  to  protect  the  face  and  which  the  alarm  is  attached,  falls  below  a certain  pre- 

ing  straw”  and  filter  is  formed,  that  lessens  the  danger  eyes,  while  the  sight  is  not  interfered  with  in  the  least.  The  determined  amount.  A valve  in  the  alarm  enables  the 

and  adds  to  the  comfort  of  drinking  from  wayside  cap  is  made  in  a great  variety  of  patterns  for  both  men  signal  to  be  turned  off  if  it  is  necessary  to  drive  farther 

streams.  and  women.  with  the  deflated  tire  before  repairs  can  be  made. 


A check  on  overheating.  Deflector  headlight  glasses.  A tire  repair  tool 


A long-stemmed  thermometer,  inclosed  in  a glass  A headlight  glass  provided  with  horizontal  corrugations  in  An  ingenious  tool,  consisting  of  one  fixed  and  one  movable  jaw,  the 

and  nickel  cylinder  to  insert  in  the  radiator  its  upper  half,  constituting  prismatic  lenses.  These  prisms  latter  operated  by  means  of  two  finger  triggers  acting  in  notches 

cap,  so  that  the  temperature  of  the  cooling  collect  the  greater  part  of  the  light,  and  direct  it  downward  cut  in  the  upper  edge  of  the  shank.  By  drawing  on  one  trigger  the 

water  may  be  seen  by  the  driver  without  leaving  and  forward,  increasing  the  illumination  of  the  road  ; but  space  between  the  jaws  is  widened  and  a cut  in  a tire  or  tube  may 

his  seat.  The  stem  is  of  such  length  as  to  re-  allow  enough  diffused  light  to  pass  directly,  to  constitute  be  spread  apart  and  held  in  place  while  the  cut  is  cleaned.  A pres- 

main  always  in  the  water.  a warning  to  those  in  front,  without  dazzling  their  eyes.  sure  on  the  other  trigger  releases  the  movable  jaw. 


Measuring  the  fuel.  A comfortable  auto  robe.  Tire  caliper. 


This  is  a compact  meter  to  place  on  the  This  heavy,  woolen  lap  robe  is  provided  with  pockets  in  the  bottom  for  protecting  the  This  instrument  determines  the  amount  of  flat- 

dash  that  will  accurately  measure  the  fuel  feet  of  the  occupants  of  the  tonneau ; and  by  means  of  properly  arranged  snaps  the  tening  of  the  tire  at  its  point  of  contact  with 

consumed,  regardless  of  speed  of  flow  or  upper  portion  of  the  robe,  which  is  in  the  form  of  an  apron,  can  be  drawn  closely  the  road.  The  scales  give  the  comparative 

pressure.  This  enables  the  owner  to  check  around  the  throats  and  shoulders  of  the  occupants.  This  is  made  in  both  single  and  diameter  of  the  tire  at  point  of  greatest  load, 

expense  and  waste.  double  widths,  the  latter  having  two  pairs  of  foot  pockets  and  two  aprons.  and  at  the  point  diametrically  opposite. 


Pressure-reducing  valve.  A rescue  windlass.  Warm  wheel  grips. 

This  is  attached  to  an  acetylene  gas  tank  This  has  an  internally  geared  drum  that  is  operated  by  a small  pinion  and  a crank  These  are  electrically  heated  leather  grips 

and  furnishes  the  gas  at  a constant  pres-  handle.  The  single  block  of  a two-block  tackle  is  combined  with  the  winch.  The  fall  that  are  simply  laced  upon  the  steering  wheel 

sure  to  the  burners,  regardless  of  the  tank  of  this  tackle  is  wound  on  the  drum,  and  this  winch  gear  and  tackle  give  a pull  power-  rim.  They  are  operated  either  from  a battery, 

pressure.  The  gas  valve  may  be  opened  ful  enough  to  extricate  an  automobile  from  a mud  hole,  ditch,  or  other  inconvenient  lighting  system,  or  generator,  and  require  but 

wide  without  the  danger  of  a high  flame  at  position.  The  windlass  is  made  fast  to  the  axle  of  the  automobile,  and  the  double  little  current.  They  insure  warm  hands,  which 

the  lamps.  block  of  the  tackle  is  anchored  with  stakes  that  will  hold  in  almost  any  ground.  helps  avoid  accidents. 


NEW  IDEAS  IN  AUTOMOBILE  ACCESSORIES 
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Combination  dash  and  trouble  lamp.  Lubricator  for  leaf  springs. 

A “bayonet”  socket  in  which  an  easily  removed  dash  lamp  may  be  placed.  This  A box-like  device  intended  to  be  clamped  to  the  sides  of  leaf  springs  to  furnish  lubrication  for  the 

furnishes  a receptacle  for  one  terminal  of  a long,  flexible  cord,  into  the  other  surface.  Squares  of  felt  that  line  the  sides  of  the  box  and  that  are  pressed  against  the  leaves  of 

end  of  which  the  dash  lamp  may  be  inserted,  thus  forming  a most  convenient  the  spring  serve  as  oil  reservoirs  from  which  the  oil  creeps  by  capillary  attraction  between  the 

trouble  lamp  that  will  throw  its  rays  to  any  desired  part  of  the  car.  The  shade  constantly  moving  surfaces  of  the  leaves  of  the  spring.  The  sectional  view  shows  the  construc- 

on  the  dash  lamp  serves  as  a reflector  for  the  rays  of  the  trouble  lamp.  tion  clearly.  The  device  may  be  applied  with  an  ordinary  screw-driver. 


TO 

ENGIN 


PUMP 


Thermostatic  cooling-water  regulator.  Log  book  for  the  motor  vehicle.  Fuel  preheater  connected  with  the  exhaust. 

A valve  actuating  device  controlled  by  the  An  instrument  which  records  time,  distance,  speed,  and  A device  intended  to  be  installed  in  the  fuel  pipe  near  the  carbureter,  for  pre- 
temperature of  the  jacket  water.  When  stops.  It  is  adapted  for  motor  trucks,  to  provide  an  heating  the  fuel  before  its  entrance  to  the  float  chamber.  This  device  consists 

the  motor  is  first  started  the  valve  is  absolute  check  at  all  times  over  the  vehicle.  The  in-  of  an  inner  chamber,  which  is  jacketed  and  surrounded  by  the  exhaust  gas. 

closed ; as  the  water  becomes  heated  the  strument  has  a star  type  of  transmission,  and  is  secured  Thus  the  liquid  fuel,  rather  than  the  atomized  mixture,  is  heated,  and  the  gaso- 

thermostat  expands  and  allows  the  pass-  to  the  front  wheel.  Special  means  of  attachment  under  line  consequently  changes  to  a gas  the  instant  it  is  ejected  through  the  needle 

age  or  more  water  through  the  jackets.  the  apparatus  makes  it  tamper-proof.  valve.  The  two  sectional  views  shown  are  taken  at  right  angles  to  each  other. 


REGULATIHG 

Valve 


Ingenious  foot  warmer.  Electric  door  latch.  Combined  fan  and  electric  generator. 

A hollow  tube,  similar  to  the  foot-rail  found  in  One  of  the  recently  designed  light  cars  is  provided  with  electric  latches  at  An  electric  generator  combined  in  the  hub  of  a 

the  tonneau  of  touring  cars,  is  connected,  by  each  door.  These  are  controlled  by  means  of  magnets  excited  by  the  storage  radiator  cooling  fan.  One  portion  of  the  hub 

means  of  flexible  piping,  with  the  exhaust  pipe  battery  used  in  the  starting  and  lighting  system  of  the  car.  The  latches  are  serves  as  a stationary  armature,  while  the  re- 

of  the  car.  A valve  enables  the  occupants  of  held  in  place  by  springs  and  are  released  by  the  pressure  of  a button  located  volving  fields  are  carried  by  the  fan.  This  gen- 

the  tonneau  to  admit  the  hot  gases  through  the  in  the  side  of  the  body,  close  to  each  door.  A handle  in  the  pocket  on  the  door  erates  direct  current  that  may  be  used  for  charg- 

foot-rail,  or  to  deflect  them  through  the  muffler.  may  be  used  in  case  of  emergency.  ing  batteries,  for  lighting  and  for  ignition. 


Motor  lunch -case  and  table. 

A compact  lunch-case,  not  much  larger  than  a suit-case,  which  may  he  attached  to  the 
motor  car.  When  opened  the  front  of  the  case  forms  a table  on  which  the  lunch  may  be 
served.  Within  the  case  are  a vacuum  bottle,  and  two  compartments  in  which  food  may 
be  kept  ice  cold  or  steaming  hot  for  twenty-four  hours.  The  case  holds  an  ample  lunch  for 
Bix  persons  with  all  necessary  table  appointments. 


Electric  primer  and  vaporizer. 

From  the  priming  cup  on  the  dashboard  a copper  tube  leads  to  a plug  connected  to  a 
battery  and  inserted  in  the  intake  manifold  of  the  engine.  The  gasoline  from  the  priming 
cup  passes  through  the  plug,  and  it  is  not  only  sprayed,  but  actually  boiled  and  vapor- 
ized, so  that  when  the  engine  is  cranked  over  it  starts  on  the  first  turn  over,  just  as 
easily  on  a cold  winter  morning  as  on  a summer  day. 


NEW  IDEAS  IN  AUTOMOBILE  ACCESSORIES 
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MAGNETO  -DYNAMO  OIL- 
WEEKLY  WHERE  MARKED  OIL 


CROSS  STEERING  TUBE-  light 

i GREASE-ONE  TURN  CUP  DAILY 

\ MAGNETO  COUPLING- MACHINE  OIL 

\ JEW  DROPS  DAILY  ~1 


CONTROL  SHAFT- 

machine  oil  - 

FEW  DROPS  WEEKLY. 


TIMER  SHAFT- light  crease 
ONE  TURN  CUP  DAILY. 


/SEE  INSTRUCTIONS 


INTERMEDIATE  BRA1 
SHAFI- MACHINE  OIL- 
FEW  DROPS  WEEKLY 


SPRING-  MACHINE 


WEEKLY. 


SPRING- MACHINE  OIL 
FEW  DROPS  WEEKLY 


CRANK  CASE- CYLINDER 
\OIL- DRAIN  EVERY  1000 
\MllE5  AND  REFILL. 

TIMER-  SEEJNSTRUCTIONS. 

OILER-  CYLINDER  OIL-  j 


CLUTCH  TRUNNION 
Crease  kicup-one 


DAILY 


TURN 


STEERING  KNUCKLE- LIGHT 
GREASE-ONE  TURNCUP  DRILY. 


FRONT  HUB- grease 
FILL  HUELMONTHLY. 


Chart  Illustrating  the  Proper  Lubrication  of  the  Standard  Motor  Car  Chassis 

Instructions  for  the  Systematic  Oiling  of  All  Important  Parts  of  the  Automobile  Mechanism 

Arranged  by  Victor  W.  Page,  M.  E.,  Author  of  “The  Modern  Gasoline  Automobile” 


Copyright  1914  by  The  Norman.  W,  Henley  Pab.  Co. 
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SPRING  PAD- 

-IIGHTCREASE- 
ONE  TURNCUP  DAILY. 


REAR  HuB-grease- 

FILL  HUB  MONTHLY. 


SIDE  STEERING  TUBE  grease- 
PACK  JOINTS  YEARLY. 


LIGHT 


/GRAPHITE  CREASE-  FILL 
MONTHLY. 


SEE  INSTRUCTIONS. 


• - 


TORQUE  TUBF- 


GREASE ONE TURN 
DRILY. 


GEAR  CAM: CYLINDER  OIL- 
J ONE  GUN  WEEKLY-  SEE 
j 1 INSTRUCTIONS- 

u'  \A/QTrDDIIM 


WATER  PUMP-  LIG 
GREASE- ONE  TURN 
CUP  DAILY 


NEVER  LET  IT  GET  EMPTY. 


UNIVERSAL  J0INT- 

GREASE- FILL  MONTHLY. 


CLUTCH- SEE 
INSTRUCTIONS. 


SPRING-  MACHINE  OIL 
FEW  DROPS  WEEKLY. 


InMKt  OHAr  I-  MACHINE 
OIL- FEW  OROPS  WEEKLY 
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Lubrication  of  the  Motorcar  Chassis* 

Explanation  of  Chart 

THE  plan  view  of  a typical  six-cylinder  automobile 
chassis  is  depicted  in  the  accompanying  plate  with 
all  important  bearing  points  requiring  lubrication  out- 
lined. The  construction  of  this  chassis  follows  regular 
practice  and  it  should  be  valuable  as  a guide  to  the  cor- 
rect lubrication  of  any  car  of  modern  design.  While 
the  arrangement  of  components  will  vary  in  the  differ- 
ent car  types,  most  of  the  points  indicated  will  be  found 
in  all  automobiles  and  the  directions  given  can  be  fol- 
lowed to  advantage  in  caring  for  types  other  than  that 
shown. 

The  importance  of  proper  lubrication  cannot  be  im- 
pressed too  strongly  on  the  minds  of  the  average  mo- 
torist or  chauffeur.  Any  neglect  in  this  essential  means 
rapid  depreciation  of  the  machinery.  Attention  should 
be  given  to  all  minor  points  of  the  chassis  periodically 
as  lack  of  oil  at  what  are  usually  considered  points  of 
minor  importance  means  wear  at  a multiplicity  of 
joints  and  noisy  operation  of  the  car  even  if  the  power 
plant,  gearset,  and  rear  axle  are  functioning  perfectly. 
In  the  following  instructions,  endeavor  is  made  to  treat 
the  subject  in  a concise  manner,  giving  the  best  kind  of 
lubricant  for  the  various  bearing  points,  reasons  for  its 
use,  and  best  methods  of  application.  Where  the  parts 
of  different  design  require  special  grades  of  oil,  this 
point  is  noted  and  proper  grade  recommended. 

Engine  Lubrication. 

The  best  grade  of  oil  to  be  used  in  the  automobile 
engine  depends  upon  a number  of  factors,  such  as 
power-plant  type  and  condition,  lubricating  system 
used,  and  climatic  conditions.  The  essential  point  to  be 
observed  is  to  select  an  oil  of  sufficient  body  and  fire 
test  to  produce  a film  between  all  friction  surfaces 
even  when  the  parts  become  heated.  The  degree  of 
fluidity  must  be  suited  to  the  system  of  supplying  the 
oil  to  the  working  parts  employed.  Lighter  bodied  oil 
is  needed  in  winter  than  in  summer.  The  degree  of 
wear  between  engine  parts  also  governs  oil  selection  to 
a degree,  as  a worn  engine  requires  heavier  bodied  oil 
than  one  in  which  the  bearing  parts  fit  more  closely 
together. 

The  proper  oil  for  the  lubricating  system  shown, 
which  consists  of  a mechanical  force  feed  oiler  at  the 
side  of  the  engine  crankcase  with  exposed  pipes,  must 
have  a low  cold  test,  that  is,  it  must  remain  fluid  at 
very  low  temperatures.  In  the  systems  where  the  oil 
supply  is  carried  in  a sump  integral  with  engine  crank-, 
case  and  without  sight  feed  glasses  or  exposed  pipes, 
the  lubricant  need  not  be  of  low  cold  test,  because  all 
parts  of  the  engine  become  heated  enough  to  promote 
positive  circulation  of  oil  soon  after  the  engine  starts. 

The  use  of  too  much  oil  will  result  in  carbon  deposits 
in  cylinders  and  will  be  evidenced  by  clouds  of  white  or 
gray  smoke  from  the  exhaust  pipe  when  the  engine  is 
raced.  Not  enough  oil  will  produce  overheating,  as  will 
oil  that  has  not  enough  body.  If  an  engine  that  has 
been  run  for  a time  is  noisy,  try  a heavier  oil  if  a light 
bodied  oil  has  been  used  regularly.  Air  cooled  engines 
require  a heavier  bodied  oil  than  water  cooled  types 
do  because  they  run  hotter. 

The  following  specification  for  light  cylinder  oil  is 
recommended  by  the  S.  A.  E. 

Oil  must  be  pure  mineral  oil,  no  addition  or  adul- 
terant of  any  kind  being  permitted.  The  following 
characteristics  are  desired: 

Specific  gravity 28°  to  32°  Baum6 

Flash  point,  not  less  than . . . 400°  F. 

Fire  test,  not  less  than 450°  F. 

Carbon  residue,  not  over. ..  .0.50%  (%  of  1%) 
Viscosity,  at  100°  F.  Saybolt.  300  seconds 

Viscosity,  at  210°  F.  Saybolt.  50  seconds 

Use  only  cylinder  oils  recommended  by  the  car  maker 
or  reputable  manufacturer  of  lubricants.  For  new  en- 
gines, oil  of  medium  grade  in  body  and  clear,  pale 
amber  color  will  be  found  suitable. 

Besides  the  cylinders  and  interior  parts,  there  are  a 
number  of  other  points  about  an  engine  needing  oiling. 
When  the  timing  gears  are  housed  in  a casing  distinct 
from  the  crankcase  care  should  be  taken  to  keep  the 
supply  uniform  in  this  case  as  well.  About  one  pint  of 
oil  will  be  enough,  and  cylinder  oil  of  heavy  body 
should  be  used.  The  starting  crank  bracket  bearing 
should  be  oiled  with  an  oil  can,  the  pump  shaft  by 
screwing  down  the  grease  cups  on  the  bearings.  Mut- 
ton tallow  and  graphite  are  the  best  lubricants  for 
this  purpose.  The  fan  bearings  are  usually  of  the  ball 
type  and  the  fan  hub  can  be  packed  with  light  cup 
grease  or  vaseline  at  the  beginning  of  each  season. 
Electrical  Apparatus. 

Special  care  is  needed  in  oiling  electrical  apparatus. 
Only  light  spindle  or  sewing  machine  oil  should  be  em- 
ployed and  then  in  small  quantities.  The  timer,  if  of 
the  platinum  contact  point  type,  needs  lubrication  only 
at  the  bearing  points.  If  a roller  contact  type,  use  sew- 
ing machine  oil  sparingly  in  timer  interior.  Never  use 
grease  or  graphite ; the  latter  short-circuits  the  current, 
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the  former  gums  up  and  interferes  with  good  contact 
between  roller  and  segments.  Avoid  the  use  of  machine 
or  cylinder  oil  in  magneto,  generator,  and  starting 
motor  bearings ; use  only  light  oil  and  a few  drops  at  a 
time.  If  these  bearings  are  oiled  too  frequently,  the 
windings  on  armature  may  become  oil  soaked.  This 
will  result  in  short-circuiting.  Avoid  the  use  of  oil  in 
magneto  contact  breaker  or  distributor ; these  parts  are 
intended  to  run  without  oil. 

Clutch  Lubrication. 

A cone  clutch  requires  lubrication  only  at  three 
points,  these  are  the  spigot  bearing,  the  ball  thrust,  and 
the  clutch  release  yoke  or  rolls.  The  spigot  and  ball 
thrust  bearings  are  usually  supplied  with  light  grease 
through  a grease  cup.  The  release  yoke  and  rolls  are 
nearly  Always  oiled  by  hand,  using  an  oil  can  and  ma- 
chine oil.  The  cone  clutch  leather  must  be  kept  pliable 
with  neats-foot  or  castor  oil;  never  use  cylinder  oil  for 
this  purpose.  Oil  accumulations  on  the  clutch  leather 
will  cause  slipping ; these  must  be  washed  off  with  kero- 
sene or  absorbed  with  borax  or  fuller’s  earth. 

Three  and  five  plate  clutches  operate  practically  the 
same  as  a cone  clutch  and  are  intended  to  be  run  dry 
except  for  the'  points  noted  above.  Multiple-disk 
clutches  having  the  driving  members  faced  with  as- 
bestos friction  fabric  are  also  intended  to  operate  with- 
out oil  between  the  friction  surfaces. 

Multiple-disk  clutches  using  all  metal  plates  are  usu- 
ally inclosed  in  an  oil  retaining  casing.  These  are 
intended  to  run  in  an  oil  bath.  Clutches  of  this  pattern 
are  usually  lubricated  by  putting  in  oil  through  a fill- 
ing plug,  enough  being  used  to  almost  touch  the  center 
shaft.  A good  lubricant  for  most  disk  clutches  is  a half 
and  half  mixture  of  light  cylinder  oil  and  kerosene. 
Special  lubricant  of  the  proper  body  for  disk  clutch 
oiling  may  be  obtained  on  the  open  market. 

Change  Speed  Gear  Lubrication. 

The  most  commonly  used  form  of  change  speed  gear- 
ing is  the  sliding  gear  type.  The  case  is  filled  about 
half  full  with  a semi-fluid  grease  or  very  heavy  bodied 
steam  engine  cylinder  oil.  Avoid  heavy  greases;  these 
will  not  properly  lubricate  the  bearings  and  the  revolv- 
ing gears  will  cut  channels  in  the  grease  so  that  none 
will  get  between  the  teeth.  The  grease  must  be  light 
enough  to  be  churned  about  by  the  gears.  Do  not  use 
greases  filled  with  wood  fibers  or  granulated  cork. 
These  will  cause  rapid  depreciation  of  bearings. 

Planetary  gearsets  are  seldom  used  on  modern  cars. 
That  on  the  Ford  is  oiled  by  the  lubricant  employed  in 
the  engine  interior  and  operates  in  an  oil  bath.  Where 
the  gearing  is  carried  in  a separate  case,  as  in  old  type 
cars,  use  a very  light  semi-fluid  grease,  introducing 
the  same  with  a syringe  or  oil  gun  through  suitable  fill- 
ing openings  normally  closed  by  removable  plugs. 

Change  speed  gearing  of  the  positive  sliding  clutch 
types  with  gears  always  in  mesh,  or  those  of  the  same 
pattern  employing  silent  chains  can  be  oiled  by  the 
same  grease  used  in  sliding  gearsets.  Friction  disk 
forms  use  grease  only  at  bearing  points ; no  oil  should 
be  allowed  to  accumulate  on  the  driving  surfaces. 

Rear  Axle  Lubrication. 

The  differential  gearing  of  most  axle  types  is  housed 
in  a casing  that  will  retain  oil.  Where  bevel  gearing  is 
used  a grease  of  about  the  same  grade  as  that  advised 
for  sliding  gears  may  be  introduced  through  a filling 
hole.  Where  worm  gearing  is  used  the  grease  should  be 
more  fluid ; it  should  be  practically  a heavy  oil,  espe- 
cially if  the  worm  is  mounted  above  the  worm  gear. 
This  is  an  important  point  to  observe,  as  the  oil  must 
be  lifted  by  the  worm  gear  teeth  to  the  worm  and  its 
supporting  bearings. 

Many  commercial  vehicles  use  chains  for  driving  from 
a jackshaft  to  rear  wheels  revolving  on  a fixed  axle. 
Chains  must  be  oiled  frequently  and  with  care.  The 
points  subject  to  wear  are  the  roll  bearing  and  the  link 
joint  rivets.  The  best  method  to  insure  thorough 
lubricity  of  these  points  is  to  remove  the  chains  from 
the  sprockets,  wash  them  thoroughly  in  gasoline  or  kero- 
sene to  remove  all  grit,  and  then  to  immerse  them  in  a 
mixture  of  molten  tallow  and  graphite.  Hang  up  the 
chains,  allow  them  to  drain  off,  and  then  wipe  off  all 
surplus  lubricant  from  the  chain  surface  while  that 
member  is  still  hot.  This  process  insures  thorough  pene- 
tration to  the  bearing  points.  Oiling  the  chain  surface 
with  an  oil  can  is  not  sufficient,  as  this  surface  oil  only 
collects  grit. 

All  shaft  drive  cars  use  one  or  two  universal  joints, 
depending  on  the  method  of  housing  the  pinion  driving 
shaft.  If  this  is  carried  in  a torque  tube  but  one  joint 
is  used,  that  at  the  upper  end.  Universal  joints  are 
usually  encased,  and  this  casing  may  be  filled  with  very 
light  grease.  On  old  pattern  cars  using  open  joints, 
leather  bags  should  be  made  to  lace  around  the  joints, 
these  being  filled  with  light  grease.  These  covers  serve 
the  dual  purpose  of  protecting  the  joint  from  grit  and 
retain  the  lubricant  as  well. 

Miscellaneous  Chassis  Points. 

Wheel  Bearings. — The  anti-friction  bearings  used  in 
both  front  and  rear  wheels  are  intended  to  be  packed 
with  light  grease  and  if  the  supply  in  the  wheel  hubs 


is  renewed  several  time  each  season  no  trouble  will  be 
experienced  at  this  point.  Axle  bearings  of  the  roller 
type  are  usually  greased  by  small  compression  grease 
cups  on  the  housing,  as  are  torque  tube  bearings. 

Springs.- — The  main  points  to  lubricate  on  the  suspen- 
sion members  are  the  spring  shackle  bolts.  These  are 
oiled  with  machine  oil  if  provided  with  oil  cups  and 
with  grease  if  compression  cups  are  fitted.  The  spring 
seats  on  some  rear  axles  are  also  fitted  with  cups  to 
receive  lubricants  if  these  members  are  intended  to 
oscillate  on  the  axle  housings.  Every  season  the  springs 
should  be  taken  apart,  all  rust  removed  from  between 
the  leaves  and  light  grease  and  graphite  smeared  be- 
tween the  leaves  when  the  springs  are  reassembled. 

Steering  Gear. — The  housing  at  the  lower  end  of  the 
column  is  usually  provided  with  a filling  plug  through 
which  cup  grease  may  be  introduced  until  gear  housing 
is  full.  A grease  cup  is  often  provided  through  which 
additional  lubricant  may  be  introduced.  Oil  must  be 
squirted  in  between  the  column  tube  and  steering  post 
periodically,  also  on  the  spark  and  throttle  control 
members  if  these  pass  through  the  steering  post  center. 
The  ball  joints  on  drag  link  and  yoke  bearings  on  the  tie 
bar  must  be  kept  oiled  or  greased  as  the  case  may  be. 
The  compression  cups  on  the  steering  knuckle  bolts 
must  also  be  screwed  down  periodically. 

Control  Members. — The  hand  levers  for  shifting  gears 
and  applying  the  emergency  brakes  and  the  clutch  and 
brake  pedals  are  located  on  concentric  shafts  in  some 
cars  and  these  shaft  bearings  must  be  oiled  by  a hand 
oil  can  in  most  cases.  The  small  rod  end  pins  on  brake 
rods  and  bearings  on  the  axle  supporting  the  brake  con- 
trol shafts  also  demand  frequent  attention  with  the 
hand  oil  can. 

Draining  Off  Used  Lubricant. — As  any  oil  or  grease  is 
used,  it  gradually  depreciates  in  value  as  a lubricant. 
The  oil  used  in  constant  level  splash  systems  of  engine 
lubrication  becomes  impregnated  with  carbonaceous 
matter  and  metal  dust  due  to  attrition  of  the  bearings 
and  other  internal  parts.  That  used  in  gearsets  may 
contain  small  metal  particles  chipped  off  of  the  gears 
when  these  are  clashed  in  shifting  and  the  oil  in  the 
differential  housing  also  becomes  dirty  as  used.  In 
other  words,  oil  may  “wear  out”  and  become  unsuit- 
able as  a lubricant  when  used  continuously.  Most 
engine  builders  recommend  thoroughly  draining  out  the 
engine  crankcase  every  1,000  miles,  washing  out  all  sedi- 
ment with  kerosene,  and  replenishing  the  supply  with 
clean,  new  oil.  The  smallest  automobile  engine  crank- 
case will  need  about  a gallon  to  refill,  those  of  larger 
engines  may  require  two  or  three  gallons. 

A multiple-disk  clutch  case  should  be  cleaned  out  fre- 
quently, usually  as  often  as  the  engine  receives  atten- 
tion. Gearboxes  and  rear  axles  should  be  washed  out 
every  2,000  miles  and  new  clean  lubricant  used  in  refill- 
ing. Where  grease  cups  are  employed  the  new  grease 
forces  out  the  old  lubricant,  as  the  cup  is  screwed  down 
so  a constant  supply  of  clean  grease  is  insured.  Simi- 
larly, those  points  lubricated  with  fluid  oils  are  supplied 
with  clean  oil  from  the  hand  oil  can  as  the  used  oil 
leaks  out  gradually  from  between  the  surfaces.  Keep 
all  surfaces  exposed  to  the  dust  wiped  clean  of  lubri- 
cant, as  this  serves  no  useful  purpose,  merely  attracting 
road  grit.  Keep  all  oil  and  grease  from  the  tires,  rub- 
ber hose  connections  of  the  cooling  system  and  insula- 
tion of  the  ignition  wires,  because  lubricants  have  a 
soluble  action  on  rubber  or  compounds  containing  that 
material. 

Preserve  Your  Papers:  They  Are  of  Per- 
manent Value 

BY  taking  a little  trouble,  when  a paper  first  comes 
to  hand,  it  may  be  preserved  to  form  a permanent 
and  valuable  addition  to  the  reading  matter  with  which 
everyone  should  be  supplied.  We  furnish  a neat  and 
attractive  cloth  board  binder,  which  will  be  sent  by 
mail,  prepaid,  for  $1.50.  It  has  good  strong  covers, 
on  which  the  name  Scientific  American  or  Scientific 
American  Supplement  is  stamped  in  gold,  and  means 
by  which  the  numbers  may  be  securely  held  as  in  a 
bound  book.  One  binder  may  thus  be  made  service- 
able for  several  years,  and  when  the  successive  vol- 
umes, as  they  are  completed,  are  bound  in  permanent 
form,  the  subscriber  ultimately  finds  himself,  for  a 
moderate  cost,  in  possession  of  a most  valuable  addi- 
tion to  any  library,  embracing  a wide  variety  of  scien- 
tific and  general  information,  and  timely  and  original 
illustrations.  Save  your  papers. 


The  Zodiacal  Light. — According  to  Fessenkoff,  it  is 
impossible,  in  view  of  the  discordances  existing  between 
the  facts  announced  by  different  observers  (Bayldon, 
Marchand,  Tupman)  to  fix  in  any  precise  manner  the 
position  of  the  band  of  zodiacal  light.  New  observa- 
tions are  necessary  and  Birkeland  proposes  to  pursue 
them  for  a period  of  three  years  at  Natal  and  elsewhere, 
including  Uganda.  His  object  is  to  test  his  hypothesis 
relative  to  the  emission  of  radiant  matter  and  electrons 
by  the  sun.  In  his  opinion  these  corpuscles  group  them- 
selves around  the  sun’s  magnetic  equator. 
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War  Experiences  of  an  Air  Scout — II* 

The  Patrol  of  the  Sky 

By  Frederick  C.  Ilild,  American  Volunteer  With  the  French  Aviation  Corps 


THE  next  morning  a bugle  aroused  us  at  6:30,  and 
after  a hasty  toilet  in  a cold  stream  that  runs 
close  by  I was  ready  for  roll  call.  This  roll  call 
is  held  at  7 o’clock  every  morning,  and  as  absence  from 
this  means  four  days  in  jail  I always  managed  to  be 
present.  Saluting  superior  officers  was  another  hard- 
ship, and  after  several  “call-downs”  I was  able  finally 
to  salute  every  officer  I met  as  well  as  the  two-year 
experienced  and  trained  soldier. 

After  roll  call  we  went  to  breakfast.  This  consisted 
of  a cup  of  black  coffee  and  hard  dry  bread.  How  the 
French  government  expects  us  to  fiy  on  such  fare  is 
beyond  me.  I went  to  the  home  of  some  peasants  in 
the  vicinity,  and  for  a few  cents  I obtained  a large 
bowl  of  hot  chocolate,  with  bread  and  butter.  This  I 
did  every  morning. 

I was  not  given  an  opportunity  to  fly  for  several  days. 
I was  informed  that  I must  wait  until  a new  machine 
was  completed.  It  is  a rule  that  all  new  arrivals  must 
make  their  first  flight  on  a machine  of  only  50  horse- 
power. I found  there  was  an  oversupply  of  French 
mechanicians,  there  being  about  five  to  each  machine. 
I wondered  why  there  were  so  many  until  I saw  the 
way  they  worked,  and  then  I wondered  no  more.  One 
good  American  mechanic  can  do  more  work  in  a day 
than  five  of  them  in  a week. 

The  First  Test  in  the  Air. 

My  friend,  Fileux,  who  was  among  the  pilots,  and  I 
passed  our  first  tests  successfully,  but  the  man  (Cor- 
poral Delmas)  who  was  tried  out  after  us,  wrecked  the 
machine,  which  was  a 50  horse-power  Gnome-motored, 
Bleriot  monoplane,  and  caused  us  further  delay. 

I was  beginning  to  get  disgusted  with  the  slowness 
of  the  French  military  system;  therefore,  I besought 
Capt.  Duperron,  through  an  interpreter,  for  some  action, 
and  was  henceforth  transferred  to  the  “Rep”  mono- 


monoplane flying,  I requested  the  captain  to  let  me 
fly  it.  I received  permission,  but  was  told  by  the  cap- 
tain that,  as  I was  now  in  the  Rep  school  I could  fly 
that  machine  only,  and  that,  therefore,  this  would  be 
my  last  flight  on  the  Bleriot.  I flew  for  45  minutes 
and  enjoyed  it  immensely,  though  I narrowly  escaped 
death  by  collision  in  the  air  with  a Nieuport  mono- 
plane. My  machine  was  flying  horizontally  at  an  alti- 
tude of  about  1,500  feet,  when  directly  above  me  a pilot 
in  a Nieuport  was  spiraling  from  a height  of  5,000  feet, 
and  coming  directly  toward  me.  I tried  to  steer  out  of 
its  path,  but  he  kept  on  coming  toward  me,  and  for 
the  moment  it  appeared  impossible  to  avert  a collision. 
I attempted  to  dive,  but  had  it  not  been  for  the  fact 
that  he  peered  out  of  the  machine  in  my  direction, 
nothing  in  the  world  would  have  saved  me,  since  the 
speed  of  his  machine  doubled  that  of  mine,  and  it  was 
only  by  his  immediate  jerking  of  the  elevating  control 
toward  him  that  he  saved  the  situation.  His  machine 
was  so  close  that  the  tail  of  his  machine  seemed  to 
graze  that  of  my  machine,  and  the  sudden  rush  of 
disturbed  air  was  so  violent  that  I had  the  greatest 
difficulty  in  keeping  my  apparatus  from  capsizing. 

I remember  only  one  other  incident  in  my  four  years 
of  flying  where  I was  so  close  to  death ; this  occurred 
the  day  of  the  baby  parade  at  Asbury  Park  a year  ago ; 
when,  with  my  apparatus  directly  over  the  parade,  my 
motor  stopped,  and  I crashed  through  the  branches  of 
a large  tree  near  the  baseball  park,  from  which  point 
I had  started  my  flight. 

The  next  morning  a new  arrival  to  the  Second  Avia- 
tion Reserve  at  Tours  did  the  same  to  the  Bleriot 
monoplane  I had  flown  the  day  before  as  my  friend 
Fileux  had  done.  This  made  the  third  machine  I had 
flown  at  Tours  that  was  completely  demolished  the 
next  day.  This  poor  chap,  though  unhurt,  is  now  serv- 


ing a thirty-day  term  in  jail,  as  it  was  learned  that 
he  had  never  been  in  a machine  before  in  his  ]ife,«**t  \ 
Qualifying  for  Pilot. 

Two  days  later,  Friday,  October  9th,  proved  an  event- 
ful day  ’for  me.  A new  80  horse-power  Rep  monoplane 
had  arrived,  and  I was  given  permission  to  fly  it.  I 
did  so  for  twenty  minutes,  and  then  I was  given  per- 
mission to  qualify  for  my  military  brevet.  The  record- 
ing barometer  was  secured  and  fastened  to  the  machine 
by  the  mechanics,  but  after  flying  for  five  minutes  it 
worked  loose,  and  I was  forced  to  descend  for  a fresh 
start — an  example  of  the  work  done  by  the  French 
mechanics.  This  time  it  was  fastened  more  securely. 
I arose  to  a height  of  2.500  meters  (8,200  feet)  in  twen- 
ty minutes,  and  then  straightened  out  my  machine  to 
remain  there  for  one  hour  or  more ; but  alas ! after 
flying  for  thirty  minutes  at  this  altitude,  the  barometer 
refused  to  operate,  and  I had  to  descend. 

I made  a fresh  start  at  three  o’clock  in  the  afternoon. 
This  time  I fastened  the  barograph  myself,  by  a cord 
around  my  neck,  the  barograph  resting  against  my 
chest,  to  which  I had  fastened  a mirror  in  order  to 
note  its  operation  while  in  flight.  A small  aneroid, 
a stationary  part  of  the  machine,  capable  of  registering 
3,000  meters,  acted  as  a guide  when  once  I attained  the 
height  of  2,000  meters. 

. I bundled  up  good  and  warm  with  safety  helmet, 
goggles,  sweater,  leather  coat,  and  gloves.  I flew  for 
one  hour  and  forty-five  minutes,  one  hour  and  fifteen 
minutes  of  this  at  the  height  of  2,200  meters  (7,200 
feet).  The  barometer  worked  perfectly,  and  I had 
flown  all  over  the  neighboring  country,  which  consisted 
of  large  dense  woods,  rivers  Share  and  Loire,  large 
cities  and  small  towns,  and  I certainly  enjoyed  my  stay 
in  the  air  at  this  altitude,  although  it  was  terribly 
cold,  and  I was  really  glad  to  descend  once  again  to 


plane,  a machine  that  easily  makes  90  miles 
an  hour.  The  Rep  monoplane,  equipped 
with  an  80  horse-power  Gnome  motor,  is 
quite  a heavy  apparatus,  constructed  most- 
ly of  steel,  and  in  workmanship  and  mate- 
rials it  represents  the  best  French  aero- 
nautical construction  that  I have  seen. 

A Member  of  the  “ Rep  ” School. 

My  opportunity  to  fiy  came  the  next 
day,  and  for  the  first  time  I enjoyed  a 
flight  of  30  minutes,  which  took  me  2,000 
meters  (6,500  feet)  high  and  gave  me  an 
opportunity  to  see  the  country  about  me. 
Tours  is  indeed  a beautiful  city.  The 
day  being  a clear  one,  I could  see  the 
country  for  miles  about;  chateaux  showed 
themselves  here  and  there,  and  I should 
have  liked  to  continue  my  flight,  but,  be- 
ing permitted  to  fly  for  only  a half  hour, 
I was  obliged  to  come  down. 

My  friend,  Fileux,  seeing  my  success, 
also  inquired  of  the  captain  for  permis- 
sion to  be  transferred  to  the  Rep  mono- 
plane; and  sad  to  say  his  first  venture 
wound  up  disastrously,  owing,  perhaps, 
to  his  getting  excited  by  the  tremendous 
speed.  He  pulled  back  the  elevating  lever 
several  inches,  to  rise,  when  he  should 
have  pulled  it  back  about  half  an  inch, 
and  as  a result,  the  machine  shot  straight 
up  into  the  air  for  about  thirty  feet  and 
then  fell  upon  its  side  and  nose  like  a 
wounded  bird,  completely  smashing  the 
apparatus,  and,  poor  fellow,  he  is  in  the 
hospital,  where  he  will  be  laid  up  for 
about  a month,  his  right  eye  being  hurt 
and  his  knees  badly  injured. 

A Collision  Narrowly  Averted. 

The  following  day,  not  having  a ma- 
chine to  fly,  and  seeing  a new  Bleriot 

* Copyright,  1915,  by  Muon  & Co.,  Inc. 


How  steel  darts  are  dropped  from  an  aeroplane. 

insert  od  the  left  shows  a dart  about  half  size  ; on  the  right,  the  box  from  which  they 

are  discharged. 


Mother  Earth.  The  recording  barometer 
having  worked  satisfactorily,  I was  given 
my  military  license  by  the  military  offi- 
cials, who  congratulated  me  upon  being 
the  first  and  only  American  licensed  avi- 
ator to  fulfill  the  test.  I now  await  the 
arrival  of  the  brevet  from  the  Minister 
of  War  and  the  Director  of  Aeronautics, 
both  of  whose  approvals  I must  have  be- 
fore it  is  issued,  since  upon  its  receipt  I 
am  ready  to  be  sent  to  the  front.  I was 
informed  by  the  captain  that  he  had  re- 
ceived instructions  from  headquarters  that 
four  licensed  Rep  monoplane  pilots  were 
wanted  in  a few  days  to  pilot  machines 
to  the  front;  so  I was  rather  pleased  to 
have  obtained  my  license,  as  I was  tired 
of  wasting  valuable  time  when  I could 
be  accomplishing  something  and  be  of 
some  use  to  France. 

Machines  Discarded  by  the  French 
Government. 

Three  days  after  having  qualified  for 
my  military  brevet,  an  important  order 
was  issued  by  the  Director  of  Aeronautics, 
which  affected  a great  many  pilots  and 
demonstrated  the  inefficiency  of  certain 
apparatus.  The  order  ran  as  follows: 

In  future  there  shall  be  no  more  Bleriot, 
Rep,  Nieuport,  or  Deperdussin  monoplanes 
used  by  the  French  government,  and  all 
those  pilots  learning  or  now  operating 
any  of  these  machines  must  immediately 
change  to  either  of  the  following  appa- 
ratus: Morane-Saulner  monoplane,  Henry 
Farman  biplane,  Maurice  Farman  biplane, 
Caudron  biplane,  or  the  Voissan  biplane. 

I immediately  changed  to  the  Morane- 
Saulner  monoplane,  a smaller  machine  in 
comparison  to  the  Rep  monoplane,  but  con- 
(.Concluded  on  page  38.) 
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Fig.  1. — Top  snugly  housed. 


Fig.  2. — Streamline  headlights. 


Fig-  3. — Note  ungraceful  lines. 


Fig.  4. — A French  berline. 


Fig.  5. — An  English  cabriolet. 


Fig.  6.— English  town  car. 


Fig.  7. — American  touring  body. 


Fig.  8. — Rather  inelegant  design. 


Fig.  9. — Very  harmonious  design. 


Fig.  10. — Clean  cut  berline. 
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American  Automobile 
Coachwork 

Criticism  of  Domestic  and  Foreign  Car  Bodies 

By  John  Jay  Ide 

THE  bodies  of  American  motor  cars  produced  for  the  season  of  1914  exhibited 
a noteworthy  advance  over  those  of  the  preceding  season.  A certain  number  of 
manufacturers  realized  that  they  could  learn  something  from  foreign  design  with 
the  result  that  not  a few  cars  boasted  hoods  tapering  into  the  cowls,  giving  the 
proud  designer  the  opportunity  of  calling  the  child  of  his  brain  “a  true  streamline 
production.’’  Even  where  no  transition  between  hood  and  dash  was  attempted,  that 
typical  American  institution — the  windshield  with  massive  brass  stay  rods,  which 
rendered  the  engine  so  difficult  of  access — was  in  many  cases  replaced  by  one  fast- 
ened securely  enough  to  the  cowl  to  need  no  external  bracing.  In  a very  few  cases 
the  one-man  top  fastening  onto  the  windshield  was  adopted,  thus  rendering  unneces- 
sary another  eyesore:  the  straps  connecting  the  front  of  the  top  with  the  frame  or 
mudguards  as  the  case  might  be. 

For  1915  these  tendencies  find  wider  expression,  and  it  is  now  the  exception 
rather  than  the  rule  to  see  a new  model  offending  in  the  above  respects.  A few 
makers  have  copied  a certain  Belgian  car  in  supplying  pointed  radiators.  A greater 
number  have  followed  the  lead  of  a certain  French  “marque”  of  racing  fame  in 
rounding  off  the  radiator  top,  thus  eliminating  the  hard  edge. 

In  most  of  the  cheaper  cars  sidelights  have  ceased  to  exist  on  the  claim  that 
they  interfere  with  the  streamline  effect.  A dimmer  attachment  in  the  headlamps 
is  substituted  for  them.  Most  of  the  higher  priced  cars,  however,  retain  sidelights 
cither  in  combination  with  the  headlights  or  in  their  accustomed  place  at  the  dash. 

Many  makers  advertise  “crowned”  mudguards ; a few  have  gone  further  and 
have  adopted  domed  guards.  The  latter  is  certainly  the  final  type,  but  stress 
should  be  laid  upon  the  desirability  of  having  the  valance  and  mudguard  in  one 
piece.  This  not  only  eliminates  a possible  source  of  squeaking,  but  greatly  improves 
the  appearance  of  the  car. 

Most  of  our  designers  have  not  yet  learned  to  make  the  rear  fenders  follow 
the  curve  of  the  wheels.  Beginning  too  near  the  tire  on  account  of  the  presence 
of  the  door,  the  mudguard  steadily  diverges  therefrom  until  at  its  rear  end  it  is 
often  as  much  as  9 inches  away.  It  may  be  urged  that  this  is  done  to  allow  for 
depression,  caused  by  weighty  passengers  in  the  rear  seat.  As  a matter  of  fact  the 
depression  is  barely  perceptible  in  the  most  heavily  laden  cars  owing  to  the  stiffness 
of  the  springs. 

Both  front  and  rear  fenders  would  be  much  more  efficient  if  they  were  brought 
closer  to  their  respective  wheels.  After  all,  only  sufficient  space  is  needed  to  allow 
for  the  spring  compression  on  the  wheel’s  striking  an  obstacle.  There  is  much  to 
be  said  in  this  respect  for  the  mudguards  attached  to  the  stub-axles  and  following 
the  vertical  movements  of  the  wheels.  These  have  been,  tried  both  here  and  abroad, 
but  difficulty  has  been  experienced  in  attaching  them  securely.  Surely  this  can 
be  overcome. 

As  remarked  above,  one-man  tops  have  become  general,  so  that  entrance  to  the 
front  seats  is  no  longer  blocked  by  the  bows.  The  obstruction  caused  by  the  bows 
was  one  of  the  greatest  defects  of  the  old-fashioned  top,  and  it  is  astonishing  that 
the  one-man  type  was  not  adopted  here  before  1914,  as  it  has  been  used  in  England 
a number  of  years.  Another  inconvenience  has  also  happily  been  removed.  That 
was  the  gap  between  the  top  of  the  windshield  and  the  front  of  the  top,  often  just 
large  enough  to  allow  the  rain  to  drift  in  and  wet  the  occupants. 

A number  of  makers  now  inclose  the  top  completely  when  down,  not  even  allow- 
ing the  bows  to  peep  out  of  their  housing.  This  is  one  step  toward  the  incorpora- 
tion of  the  top  in  the  body,  credit  for  which  must  be  given  to  a noted  Berlin  coach- 
maker  who  exhibited  a remarkable  body  at  the  European  shows  in  November,  1912. 
As  shown  in  Fig.  1 the  lines  of  the  top  casing  are  very  agreeably  led  off  into  the 
rear  panel.  When  out  of  use  the  top  is  completely  boxed  in  by  three  detachable 
sections.  The  general  appearance  is  very  pleasing  indeed,  but  it  is  difficult  to 
imagine  anything  not  superior  to  the  ordinary  top  when  folded  down. 

Apart  from  the  top  casing  the  body  has  many  points  of  originality.  The  side- 
lights are  placed  on  the  mudguards,  where  they  fulfill  their  true  function  of  indi- 
cating the  real  width  of  the  vehicle.  The  divided  rear  seats  are  of  the  adjustable 
Pullman  type.  Behind  the  front  seats  is  a cowl  protecting  a cupboard  with  several 
drawers.  It  will  be  seen  that  no  upholstery  protrudes  above  the  body  sides.  The 
round  hole  adjacent  to  the  levers  is  the  gauze  covered  horn  orifice.  Except  for  the 
external  levers  and  the  mudguards  this  body  is  still  in  advance  of  current  touring 
car  design. 

Fig.  2 represents  the  latest  model  of  the  same  firm.  As  in  the  previous  body 
one  can  hardly  detect  the  rear  end  of  the  hood.  When  it  is  desired  to  light  the 
headlamps  the  front  sections  are  removed  and  clipped  upon  the  rear  portions. 

A German  sporting  model  is  shown  in  Fig.  3.  Rather  than  mold  the  bonnet  to 
suit  the  body  the  designer  has  forced  the  latter  into  an  ugly  form.  The  windshield 
is  interesting  as  the  glass  of  the  stationary  portion  is  cut  to  fit  the  bonnet  curve, 
there  being  no  filler  board.  The  external  exhaust  trunk,  elementary  mudguards, 
disk  wheels  and  pointed  radiator  are  in  keeping  with  the  character  of  the 
d :sign. 

The  French  berline  in  Fig.  4 has  an  overall  height  of  slightly  less  than  six  feet. 
This  body  might  be  studied  with  advantage  by  the  makers  of  some  of  our  ponderous 
eight-foot  chariots.  Although  of  the  single-compartment  type  it  has  a separate 
entrance  for  the  front  seats,  a solution  not  without  certain  advantages.  Sufficient 
headroom  is  obtained  for  the  rear  seats  by  sinking  the  floor  below  the  chassis  level. 
To  England  must  go  the  credit  for  developing  the  cabriolet,  an  example  of  which 

( Concluded  on  page  40.) 


Fig.  11. — A novel  sedan. 


Fig.  12. — A pleasing  limousine. 
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Fig.  13. — Shows  broken  lines. 


Fig.  14. — Symmetrical  touring  body. 


Fig.  15. — Boat  type  body. 


Fig.  16. — Too  many  moldings. 


Fig.  17. — An  unsuccessful  design. 


Fig.  18. — A fine  sedan. 


Fig.  19. — Handsome  American  tourist. 


Fig.  20. — Has  too  low  a side. 


Fig.  21. — Rather  low-sided. 


Fig.  22. — A sedan  design  of  1912. 
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Over 3,000  Dealers 

anxious  to  shift  to 


About  20%  of  all  the  dealers  in  the  country,  within  60  days  of 
the  close  of  their  1914  experiences,  applied  for  a Studebaker 
agency  and  the  opportunity  to  have  their  names  linked  with 
Studebaker  reputation.  These  were  BUSINESS  MEN,  choos- 
ing an  automobile  as  an  INVESTMENT  not  as  a luxury. 

The  soundness  of  their  judgment  was  a vital  thing  to  them,  for  it  meant 
the  measure  of  their  success.  They  based  that  judgment  on  their  past  exper- 
ience and  their  confidence  in  what  Studebaker  meant  in  value,  and  like  other 
sound  business  men  in  these  days,  refused  to  gamble. 

To  these  men — “Because  it’s  a Studebaker”  was  not  an  empty  phrase. 
They  KNEW  that  the  forty-five  millions  of  capitalization  behind  the  Stude- 
baker Corporation  was  in  fact  a forty-five  million  dollar  GUARANTEE 
behind  each  car  they  sold.  They  KNEW  that  the  prestige  around  the  name 
Studebaker,  built  gradually  through  sixty-three  years  of  business  integrity 
was  another  surety  of  a product  that  MUST  live  up  to  expectations.  They 
KNEW  that  just  as  surely  as  Studebaker  could  not  afford  to  MAKE  poor 
cars,  neither  could  they  afford  to  SELL  them  poorly  and  that  a Studebaker 
dealer  carries  an  endorsement  to  the  public  of  high  standing  in  his  community. 

The  unconscious  advice  that  is  given  you  by  these  experts  should  appeal  to 
you  as  a business  man.  Self-protection  in  a year  of  business  uncertainty 
was  the  motive  behind  their  choice.  Real  knowledge  of  relative 
values  earned  by  past  experience  guided  them.  A solid  de- 
pendable certainty  was  what  they  sought — and  found  in 
Studebaker. 


You  who  are  buying  a car  may  well  consider  the 
judgment  of  these  3,000  and  more  merchants 
whose  knowledge  of  automobile  values  is 
their  business  asset. 


Studebaker  SIX 


|T 

■mm 

Electric  starter,  electric  lights. 

Tires,  safety  tread  on  the  rear  [wheels, 
34  x 4— Goodrich. 

One-man  type  top,  good  quality  silk 
mohair.  Top  boot. 

High  grade,  large  size  Stewart-Warner 
magnetic  speedometer. 

New  design  locking  ignition  and  lighting 
switches. 

Full  floating  rear  axles. 

Complete  equipment  of  Timken  bearings. 
Windshield  made  expressly  for  Stude- 
baker bodies,  rain  and  storm  proof — ad- 
justable to  rain  and  clear  vision. and 
ventilation. 

Extra, deep  upholstering. 

Complete  set  of  high  grade  tools,  pump 
and  jack. 

Electric  horn,  with  button  set  In  center 
of  steering  wheel. 

Magnetic  gasoline  tank  gauge. 
Studebaker  - Schebler  carburetor  with 
dash  adjustment. 

Quick  detachable,  demountablerlms.  With 
extra  rim  carried  on  locking  tire  carrier 
at  rear  of  body. 

Sludcbakcr  stowaway  side  curtains. 


Specifications 

Studebaker  FOUR 

Electric  starter,  electric  lights. 

Extra  size  tires,  safety  tread  on  the  rear 
wheels,  33  x 4— Goodrich. 

One-man  type  top,  good  quality  silk 
mohair.  Top  boot. 

High  grade,  large  size  Stewart-Warner 
magnetic  speedometer. 

New  design  locking  ignition  and  lighting 
switches. 

Full  floating  rear  axles. 

Complete  equipment  of  Tlmkefl  bearings. 
Windshield  made  expressly  for  Stude- 
baker bodies,  rain  and  storm tproof— ad- 
justable to  rain  and  clear  vision  and 
ventilation. 

Extra  deep  upholstering. 

Complete  set  of  high  grade  tools,  pump 
and  jack. 

Electric  horn,  with  button  set  in  center  of 
steering  wheel. 

Magnetic  gasoline  tank  gauge. 
Studebaker- Schebler  carburetor  with 
dash  adjustment. 

Quick  detachable  demountable  rims,  with 
extra  rim  carried  on  locking  tire  carrier 
at  rear  of  body  ■ 

Studebaker  stowaway  side  curtains. 


Studebaker  Roadster 

Electric  starter,  electric  lights. 

Extra  size  tires,  safety  tread  on  the  rear 
wheels.  33  x 4— Goodrich. 

One-man  type  top,  good  quality  silk 
mohair.  Top  boot. 

High  grade,  large  size  Stewart-Warner 
magnetic  speedometer. 

New  design  locking  ignition  and  lighting 
switches. 

Full  floating  rear  axles. 

Complete  equipment  on  Timken  bearings. 
Windshield  made  expressly  for  Stude- 
baker bodies,  rain  and  storm  proof— ad- 
justable to  rain  and  clear  vision  and 
ventilation. 

Extra  deep  upholstering. 

Complete  set  of  high  grade  tools,  pump 
and  jack. 

Electric  horn,  with  button  set  in  center 
of  steering  wheel. 

Magnetic  gasoline  tank  gauge. 
Studebaker  - Schebler  carburetor  with 
dash  adjustment. 

Quick  detachable,  demountable  rims,  with 
extra  rim  carried  on  locking  tire  carrier 
at  rear  of  body. 

Studebaker  stowaway  side  curtains* 
Special  three  seating  body. 

Adjustable  pedals. 


STUDEBAKER  - DETROIT 

Canadian  Plant — Walkerville,  Ont. 
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The  Heavens  in  January 

Weighing  and  Measuring  a Star  200  Light  Years  Distant  from  the  Earth 

By  Henry  Norris  Russell,  Ph.D. 


THE  distances  of  many  of  the  stars  are  now  fairly 
well  known ; their  real  brightness  compared  with 
that  of  the  Sun  may  frequently  be  calculated ; we  know 
the  densities  of  about  ninety  stars  and  the  masses  of 
a rather  smaller  number.  But  there  are  very  few 
eases  in  which  the  actual  size  of  a star — its  diameter 
in  miles — can  be  determined,  and,  therefore,  a new 
instance  of  the  sort  well  deserves  discussion  here. 

The  star  in  question,  known  as  RX  Herculis,  is  of 
the  seventh  magnitude  and  quite  invisible  to  the  un- 
aided eye.  As  its  designation  indicates  to  the  initiated, 
it  is  variable  in  brightness,  and  the  fact  that  we  can 
determine  its  actual  size  adds  to  the  discerning  mind 
the  information  that  the  variability  must  be  due  to 
eclipse  and  that  it  must  have  been  observed  with  the 
spectroscope. 

Attention  was  first  called  to  this  star  when  it  was 
found  that  it  lost  about  40  per  cent  of  its  light  at 
intervals  of  21  hours  20  minutes  and  34  seconds,  re- 
maining constant  in  brightness  for  all  but  about  5 
hours  of  this  interval.  This  behavior  showed  at  once 
that  the  loss  of  light  must  be  due  to  an 
eclipse  by  some  attendant  body,  as  in  so 
many  other  cases. 

Spectroscopic  observations  by  Prof. 

Frost  at  the  Yerkes  observatory  showed 
that  the  lines  in  the  spectrum  became 
double  in  the  interval  between  eclipses, 
and  thus  proved  that  the  companion  as 
well  as  the  principal  star  was  bright,  so 
that  their  spectra  appeared  simultaneous- 
ly when  one  was  rushing  toward  us  after 
it  had  been  eclipsed,  and  the  other  reced- 
ing. Long  series  of  accurate  measures  of 
the  brightness  of  this  star  have  been  made 
at  Harvard  by  the  late  Prof.  Wendell,  and 
at  Princeton  by  Dr.  Shapley  (now  of  the 
Mount  Wilson  staff),  by  whom  the  calcu- 
lations here  described  have  been  carried 
out. 

These  two  sets  of  measures  agree  per- 
fectly, and  show  that,  outside  the  eclipses, 
there  is  not  the  least  variation  in  light. 

Successive  eclipses,  however,  are  slightly 
unequal  in  magnitude,  the  maximum  ob- 
servation being  alternately  40.8  and  35.7 
per  cent  of  the  light  at  maximum.  This 
small  difference  is  demonstrated  beyond 
question  by  the  observations.  Its  explana- 
tion is  fairly  obvious.  The  two  stars, 
which  revolve  around  one  another,  are 
slightly  unequal  in  brightness.  One  gives 
off  a little  more  light  per  square  inch 
than  the  other,  and  so  when  the  former 
is  eclipsed  a little  more  light  is  lost  than 
in  the  opposite  case.  As  the  stars  circle 
about  their  common  center  of  gravity, 
each  in  turn  partially  eclipses  the  other, 
and  the  observed  situation  follows.  The 
actual  period  of  revolution  must  then  be  double  that 
between  eclipses,  or  1 day  18  hours  41  minutes  8.79 
seconds,  according  to  Dr.  Shapley.  As  the  time  of  the 
middle  of  eclipse  can  be  determined  within  a very  few 
minutes,  and  it  has  been  under  observation  for  four- 
teen years,  or  nearly  3,000  revolutions  of  the  system,  it 
is  clear  that  this  value  can  be  at  most  a couple  of 
hundredths  of  a second  out  of  the  way. 

The  orbits  in  which  these  two  stars  move  about  their 
center  of  gravity  must  be  practically  circular;  for  the 
shallower  eclipses  come  just  half  way  between  the 
deeper  ones  and  last  equally  long,  and  if  the  orbit  was 
eccentric  this  could  not  be  the  case. 

So  much  has  now  been  found  out  about  this  system 
by  very  simple  reasoning  that  it  is  not  surprising  that 
a great  deal  more  can  be  discovered  by  calculation 
based  on  the  photometric  observations  (which  give  the 
relative  sizes  and  brightness  of  the  stars)  and  the 
spectroscopic  data  (which  give  the  actual  size  of  the 
orbit,  and  hence  of  the  stars,  in  miles).  We  may,  there- 
fore, pass  to  Dr.  Shapley’s  summary  of  his  conclusions, 
which  is  substantially  as  follows : 

The  system  of  RX  Herculis  consists  of  two  stars  of 
equal  mass  and  nearly  equal  brightness,  which  revolve 
about  their  common  center  of  gravity  in  circular 
orbits  of  equal  size  at  distances  of  1,620,000  miles  on 
opposite  sides  of  the  center,  or  3,240,000  miles  from  one 
another,  completing  a revolution  in  1 day  18  hours  41 
minutes,  as  aforesaid. 

The  plane  of  this  orbit  makes  an  angle  of  only  4 
degrees  with  the  line  of  sight  from  us  to  the  star,  so 
that  each  star  eclipses  the  other  once  in  every  revolu- 


tion. The  larger  star,  1,300,000  miles  in  diameter,  does 
not  shine  quite  so  brightly  per  square  mile  as  the 
smaller,  so  that  the  latter,  though  but  1,170,000  miles 
in  diameter,  gives  out  eleven  twelfths  as  much  light  as 
the  other.  When  the  smaller  star  goes  behind  the 
larger  only  a thin  crescent  of  about  one  seventh  the 
width  of  the  whole  disk  remains  in  sight.  This  gives 
the  principal  (deeper)  eclipse.  When  the  small  star 
comes  in  front  of  the  larger,  we  get  the  secondary  and 
shallower  eclipse. 

The  mass  of  each  star  is  89  per  cent  of  that  of  the 
Sun  (unusually  small  for  a white  star  like  this),  and 
the  density  of  the  larger  one  is  one  quarter,  and  that 
of  the  smaller  one  third  of  the  Sun’s  density. 

If  the  stars  give  off  as  much  light  per  square  mile 
as  does  the  Sun  their  distance  from  us  must  be  such 
that  light  would  take  200  years  to  travel  it.  But  the 
spectrum  of  the  stars  closely  resembles  that  of  Sirius 
or  Vega,  and  it  is  very  probable  that  stars  of  this  sort 
are  much  hotter  (at  least  on  the  surface)  than  the 
Sun,  and  shine  far  more  brightly — giving  out  from 
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six  to  ten  times  as  much  light  per  square  mile.  On  this 
basis,  therefore,  the  distance  of  the  system  may  be 
estimated  as  500  light  years  (or  thirty  million  times 
the  distance  of  the  Sun),  and  the  light  emission  of  the 
pair  as  fully  thirty  times  that  of  the  center  of  our 
system.  If  this  be  true  the  eclipses  recently  observed 
actually  took  place  long  before  Columbus  discovered 
the  New  World,  and  more  than  ten  thousand  other 
eclipses  of  each  star  by  the  other  have  happened  since, 
and  are,  so  to  speak,  on  their  way  to  us — the  light 
which  will  announce  them  being  still  far  in  the  depths 
of  interstellar  space. 

It  is  really  amazing  that,  by  means  of  observations 
which,  if  a full  account  was  kept  of  the  time  taken, 
would  aggregate  less  than  a month’s  work  by  one  ob- 
server, so  much  information  about  the  nature  of  a star 
at  so  immense  a distance  can  be  obtained. 

The  Heavens. 

The  southern  sky  now  displays  its  full  splendor. 
Orion  marches  proudly  across  the  meridian,  confronting 
the  Bull  with  upraised  arms,  while  the  Great  and  Little 
Dogs  follow  their  master,  and  we  may,  if  we  will, 
imagine  that  the  Little  Hare  and  the  Dove  are  escaping 
for  dear  life.  But  we  cannot  carry  our  mythological 
picture  much  farther  without  getting  into  a helpless 
jumble  of  ships  and  sea  serpents  and  crabs  and  twin 
babies ; so  it  may  be  well  to  return  from  the  constella- 
tionf'  to  the  stars. 

In  the  dull  southwestern  sky  we  may  note  our  near 
neighbors.  5 and  e Eridani  and  r Ceti,  and  the  famous 
variable  Omicron  Ceti  (Mira)  now  rapidly  rising  to- 
ward maximum.  Farther  to  the  right  and  west  of 


north  one  may,  on  the  brilliant  nights  of  winter,  see 
at  their  best  the  nebula  of  Andromeda  and  the  great 
star  cluster  in  Perseus  (between  this  constellation  and 
Cassiopeia)  and  then  facing  about,  compare  these  with 
Praesepe  in  Cancer — a cluster  which,  unlike  that  in 
Perseus,  is  resolvable  into  its  component  stars  in  a 
field-glass. 

From  the  very  appearance  of  this  cluster  one  would 
judge  that  it  was  nearer  than  the  other,  and  this  is 
probably  true — though  if  Schwarzschild’s  estimate  of 
500  light  years  for  its  distance  be  correct,  as  seems 
very  likely,  it  is  hardly  what  even  an  astronomer  would 
ordinarily  call  a neighboring  object.  Kapteyn,  in  the 
case  of  the  Perseus  cluster,  concludes  that  it  is  prob- 
ably 1,600  light  years  off  at  the  least,  and  perhaps  very 
much  farther. 

As  for  the  Andromeda  nebula,  hardly  anyone  would 
dare  even  to  guess  at  its  distance,  but  as  its  spectrum 
resembles  that  of  a star  cluster,  and  no  separate  stars 
can  be  seen,  even  with  the  greatest  telescopes,  it  may 
be  vastly  more  distant  still.  Turning  back  to  the  east, 
we  find  Leo  well  above  the  horizon,  and 
Ursa  Major  coming  up  on  the  northeast; 
and  the  familiar  constellations  about  the 
pole  complete  our  survey. 

The  Planets. 

Mercury  is  practically  invisible  at  the 
beginning  of  the  year,  but  comes  out  into 
the  evening  sky,  and  by  the  end  of  Janu- 
ary is  well  visible,  setting  at  6 :30  P.  M. 
By  the  end  of  the  month  he  is  close  to 
Jupiter,  and  the  two  form  a pretty  pair, 
Jupiter  appearing  about  twice  as  bright 
as  Mercury. 

Venus  is  morning  star,  and  at  her  great- 
est brilliancy  as  the  year  opens — twelve 
times  brighter  than  Jupiter.  She  rises  at 
4 A.  M.  or  a little  after  all  through  the 
month,  and  is  the  glory  of  the  morning 
sky. 

Mars,  having  just  passed  conjunction 
with  the  Sun,  is  theoretically  a morning 
star  and  practically  invisible. 

Jupiter  is  evening  star  in  Capricornus 
and  visible  now  only  in  the  early  evening. 
Saturn  is  in  Gemini,  just  past  opposition 
and  a splendid  object  both  to  the  eye  and 
telescope.  He  is  so  bright  that  he  quite 
: changes  the  appearance  of  even  the  bril- 
liant region  of  the  heavens  through  which 
he  is  passing. 

Uranus  is  so  low  in  the  west  at  sun- 
down as  to  be  unobservable.  Neptune,  on 
the  other  hand,,  is  in  opposition  on  the 
19th,  and  favorably  placed.  On  December 
31st  his  right  ascension  is  8 hours  6 min- 
utes 46  seconds  and  his  declination  19 
degrees  52  minutes  north.  On  February 
1st  these  co-ordinates  have  become  8 hours 
3 minutes  5 seconds,  20  degrees  4 minutes  north.  This 
puts  him  about  8 degrees  west  of  Praesepe  and  2 de- 
grees north  of  the  fine  triple  star  f Cancri — where  the 
observer  who  has  a three-inch  telescope  and  a star- 
chart,  or  the  patience  to  make  one  for  himself,  may 
find  him. 

The  Moon  is  full  at  7 A.  M.  on  the  1st,  In  her  last 
quarter  at  4 P.  M.  on  the  8th,  new  at  10  A.  M.  on  the 
15th,  in  her  first  quarter  at  1 A.  M.  on  the  23rd,  and 
full  again  at  11  P.  M.  on  the  30th.  She  is  nearest  the 
Earth  on  the  12th,  and  farthest  away  on  the  24th.  She 
passes  near  Venus  on  the  12th,  Mars  on  the  14th, 
Mercury  on  the  15th,  Uranus  on  the  16th,  Jupiter  on 
the  17th,  Saturn  on  the  27th,  and  Neptune  on  the  30th. 

Princeton  University  Observatory. 

Shipping  Eggs  by  Parcel  Post 

THIS  is  a subject  in  which  both  the  Post  Office 
Department  and  the  Department  of  Agriculture 
have,,  of  late,  been  greatly  interested.  During  the 
period  October,  1913-February,  1914,  the  Office  of  Mar- 
kets carried  out  a thorough  test,  consisting  of  no  less 
than  466  shipments,  aggregating  761  dozen  eggs,  sent 
over  various  distances,  under  various  conditions,  and  in 
various  types  of  containers.  Some  of  the  longest  ship- 
ments were  between  Washington  and  Minneapolis  and 
between  Washington  and  the  Rocky  Mountains.  The 
total  breakage  was  327  eggs,  of  which  only  209  were 
broken  beyond  use,  and  of  these  91  were  broken  because 
the  parcels  containing  them  were  not  handled  in  accord- 
ance with  postal  regulations.  Subtracting  these,  the 
loss  was  less  than  1.3  per  cent. 
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The  “Scharnhorst”  going  down  at  the  close  of  the  engagement,  off  the  Falkland  Islands,  with  Admiral  von  Spee’s  flag  at  the  main  yard. 


The  Sinking  of  the  German  Pacific  Squadron 

Superior  Speed  and  the  Long-Range  Guns  Win  a Running  Fight 


BY  piecing  together  the  many  cabled  accounts  of  the 
late  British-German  cruiser  action  off  the  Falkland 
Islands  in  the  South  Atlantic,  we  are  able  to  gather  a 
fairly  accurate  impression  of  that  highly  dramatic  sea 
fight.  The  encounter  marked  the  successful  end  of  a 
search  for  the  German  ships  undertaken  by  Vice- 
Admiral  Sturdee  with  the  battle-cruisers  “Invincible” 
and  “Inflexible”  and  a group  of  five  smaller  vessels. 

As  will  be  seen  from  the  enumeration  given  below, 
the  British  squadron  possessed  a superiority  in  armor- 
piercing guns  and  armor  as  overwhelming  as  that  which 
enabled  Von  Spee  to  crush  the  British  squadron  under 
Cradock  a few  weeks  before. 

The  British  fleet  consisted  of  the  battle-cruisers  “In- 
vincible” and  “Inflexible,”  the  armored  cruisers  “Car- 
narvon,” “Cornwall”  and  “Kent,”  and  the  scout-cruisers 
“Bristol”  and  “Glasgow.”  In  the  German  fleet  were  the 
armored  cruisers  “Scharnhorst”  and  “Gneisenau,”  the 
protected  cruiser  “Leipzig,”  and  the  two  fast  scout- 
cruisers  “Nurnberg”  and  “Dresden.” 

When  last  heard  from,  Von  Spee’s  squadron,  after 
coaling  at  Valparaiso,  had  steamed  south.  Apparently 
his  objective  was  the  British  coaling  station  at  Port 
Stanley  in  the  Falkland  Islands;  and  a rumor  (to 
which  too  much  credence  should  not  be  given)  has  it 
that  the  converted  cruiser  “Prinz  Eitel  Friederich,” 
with  troops  on  board  for  the  occupation  of  the  station, 
accompanied  the  squadron. 

Be  that  as  it  may,  on  the  morning  of  December 
8th  the  “Canopus,”  an  old  battleship  with  6-inch 
armor  and  35-caliber  guns,  and  the  British  armored 
cruisers  and  scouts,  which  were  cruising  outside  the 


land-locked  bay  on  which  Port  Stanley  is  located,  saw 
the  German  squadron  lifting  above  the  horizon.  The 
two  British  battle-cruisers  were  inside,  coaling,  and  ac- 
cording to  dispatches  were  not  visible  to  Von  Spee.  To 
the  German  admiral  it  looked  like  an  even  fight,  for, 
although  it  was  six  ships  to  five,  there  was  no  vessel  in 
the  British  force  that  could  match  the  “Scharnhorst” 
and  “Gneisenau.”  So  down  he  drove,  with  ships  cleared 
for  action.  Von  Spee’s  flagship,  the  “Scharnhorst,”  was 
the  gold  medal  ship  for  gunnery  in  the  German  navy, 
and  it  was  her  8.2-inch  salvos  that  had  contributed 
mainly  to  the  sinking  of  the  “Good  Hope”  and  “Mon- 
mouth.” 

The  fight  was  no  sooner  well  under  way,  we  are  told, 
than  out  of  Port  Stanley  steamed  the  two  battle-cruisers. 
They  took  on  the  “Scharnhorst”  and  “Gneisenau”  and 
left  the  smaller  ships  to  fight  it  out  among  themselves. 
Von  Spee  signaled  his  fleet  to  scatter,  and  himself 
ranged  up  for  the  last,  bravely-fought  battle  of  his  life. 

It  would  be  very  interesting  to  know  at  what  range 
the  fight  between  these  four  ships  was  fought.  Theo- 
retically, Admiral  Sturdee,  having  the  more  powerful 
gun  and  the  higher  speed,  should  have  fought  just  out- 
side the  range  at  which  the  8.2-irieh  shells  of  the  Ger- 
mans could  land  with  serious  effect.  Judging  from  the 
fact  that  the  action  lasted  from  1 P.  M.  to  6 P.  M.  and 
that  the  total  casualties  in  the  whole  British  fleet  were 
only  nine  killed  and  a few  wounded,  it  is  probable  that 
Sturdee,  having  the  speed  gage,  fought  at  an  extreme 
range,  probably  12,000  to  14,000  yards,  being  content  to 
sink  the  German  ships  gradually  with  a minimum  loss 
of  his  own  personnel. 


The  Germans  fought  it  out  with  characteristic  cour- 
age to  the  very  end,  the  “Scharnhorst”  going  down  by 
the  stern,  with  the  admiral’s  flag  flying  from  the  main 
yard.  The  “Gneisenau”  went  under  a little  later ; and 
after  a spirited  action  the  "Glasgow,”  which  was  in  the 
Chilean  fight,  sunk  the  “Leipzig.”  Subsequently  the 
“Nurnberg”  was  overtaken  and  sent  to  the  bottom.  The 
“Dresden”  escaped  and  is  still  at  large. 

A New  Cement  Product 

IT  is  likely  that  South  Germany  will  furnish  a supply 
of  trass  for  cement  making  that  promises  to  be  of 
value.  It  has  recently  been  found  that  the  volcanic  tufa 
which  makes  up  the  subsoil  between  Bischingen  and 
Tapfheim  is  quite  superior  to  the  trass  of  the  Rhine 
region.  The  new  trass  of  the  Danube,  however,  pre- 
sents, in  the  usual  method  of  cement  mixing  (1  part 
each  of  trass,  lime  and  sand  with  water),  an  excellent 
resistance  to' strains,  and  the  qualities  of  the  trass  mor- 
tar will  allow  it  to  replace  cement  mortar,  the  cost  of 
which  is  50  per  cent  higher.  Such  mortar  is  slower  in 
hardening  than  cement  mortar,  but  on  the  other  hand 
is  said  to  be  more  elastic,  stronger,  and  less  porous. 
Besides,  it  is  rare  that  such  mortar,  when  well  pre- 
pared, will  show  cracks  as  in  the  usual  cases.  It  can 
be  worked  as  well  in  very  cold  weather  as  at  other  tem- 
peratures, so  that  it  can  be  used  throughout  the  winter. 
When  In  the  powdered  state,  trass  does  not  suffer  from 
dampness,  and  is  not  deteriorated  by  lying  in  storehouse 
for  long  periods.  Another  point  is  that  100  parts  of  it 
give  as  much  mortar  as  150  parts  of  cement.  The 
operating  of  the  trass  quarries  in  south  Germany  prom- 
ises to  be  a good  venture,  for  there  is  no  doubt  among 
competent  authorities  that  ordinary  cements  can  be 
replaced  by  this  material. 


Federal  Aid  for  Good  Roads. — The  American  Road 
Congress,  recently  held  at  Atlanta,  endorsed  the  principle 
of  Federal  co-operation  toward  the  construction  of  main 
highways  in  the  several  States,  and  the  Government  was 
urged  to  construct  roads  across  all  Indian  reservations, 
forest  reservations  and  other  federalized  areas  where 
such  connecting  links  are  essential  parts  of  through 
routes  of  travel.  Uniform  road  legislation  was  urged 
on  all  States,  as  well  as  the  passage  of  road  laws  in  those 
States  as  have  not  yet  done  so. 


BRITISH  SQUADRON. 


Name. 

Type. 

Date. 

Displace’mt. 

Belt  armor. 

Gunsl 

Speed. 

1908 

17,250  tons 

7-inch 

8-12",16-4" 

26.5 

Battle  Cruiser 

1908 

17,250  tons 

7-inch 

8-12",  16-4" 

26.5 

1904 

10,850  tons 

6-inch 

4-7.5",  6-6" 

23.0 

1901 

9,800  tons 

4-inch 

14-6" 

23.5 

Armored  Cruiser 

1903 

9,800  tons 

4-inch 

14-6" 

23.0 

1911 

4,800  tons 

none 

2-6",  10-4" 

26.5 

1911 

4,800  tons 

none 

2-6",  10-4" 

26.5 

1897 

12,950  tons 

6-inch 

4-35cal.  12",  12-6" 

16.5 

GERMAN  SQUADRON. 

1907 

11,600  tons 

6-inch 

8-8.2",  6-6" 

23.5 

1907 

11,600  tons 

6-inch 

8-8.2",  6-6" 

23.5 

1906 

3,250  tons 

none 

10-4" 

23.0 

1908 

3,450  tons 

none 

10-4" 

24.0 

Scout  Cruiser 

1908 

3,600  tons 

none 

10-4" 

24.0 
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Which  Pleasure  Car  Fits  the  Buyer’s  Purse? 

A Price  List  and  Reference  Table  of  1915  American  Gasoline  Pleasure  Cars 

’Compiled  by  C.  Edward  Palmer 


DURIAG  the  past  year  or  two  the  trend  in  automobile  design  has  been  toward  the  refinement  of  details , the  strengthening  of  weak  points , and  simplification  of  operation . 

Except  in  a few  specific  instances , no  marked  changes  in  design  have  been  made , although  many  manufacturers  have  amplified  body  construction  and  added  features 
here  mnd  there , which  have  made  for  luxury , both  for  passengers  and  driver.  Whereas , three  or  four  seasons  ago,  the  electric  starting  and  lighting  system  attracted  much 
attention  at  the  automobile  shows,  this  year  it  is  supplied  as  regular  equipment  on  more  thmn  90  per  cent  of  the  cars  manufactured  in  this  country. 

For  the  average  prospective  purchaser,  the  problem  of  buying  a car  has  narrowed  down  to  the  question,  “ Which  car  fits  my  purse ?”  Within  the  range  of  price  he  can 
pay,  the  customer  will  find  a Wrge  number  of  cars  to  select  from.  It  is  with  the  object  of  assisting  such  visitors  at  the  automobile  shows  or  salesrooms  that  the  following 
tables  have  been  compiled. 

Except  for  the  abbreviations  used,  the  table  is  self-explanatory.  In  each  price  column  the  first  figure  indicates  the  number  of  cylinders,  while  the  second  gives  the 
rated  horse-power.  The  smmll  letters  refer  to  the  type  of  body  ichich  may  be  obtained  with  that  particular  chassis  at  the  price  indicated,  while  the  capital  letters  tell 
whether  the  cmr  is  equipped  with  self-starter  find  electric  lights.  Thus , r means  roadster  body;  t,  touring  car ; c,  coup6;  s,  sedan;  p,  phaeton;  b,  berline;  l,  limousine,  and 
Id,  landaulet.  S indicates  self-starter,  and  E,  electric  lights. 

While  the  table  does  not  include  every  car  manufactured  in  the  country,  nor  does  it  include  all  companies  making  only  a few  cars  per  year,  it  does  give  the  more 
important  and  representative  models  of  the  companies  listed.  Where  further  information  is  desired,  manufacturers  will  supply  catalogues,  detailed  specifications,  etc.,  on 
retfuest. 


Name  of  Car 


Name  and  Address  of  Manufacturer 


Under 

$700 


$700  to 

$1,200 


$1,201  to 

$2,000 


$2,001  to 
$3,000 


$3,001  to 
$4,000 


Over 

$4,000 


Abbott-Detroit. 

Allen 

Alter.  , 

Ames 

A.  E.  C 

Apperson 

ArBenz 

Auburn 

Austin 

Benham 

Briscoe 

Buick 


Cadillac . . . 
Cartercar . 

Case 


Chadwick . 
Chalmers. . 
Chandler . . 
Chevrolet. 

Cole 


Coey 

Crane 

Crow-Elkhart. 

Crawford 

Crescent 

Cunningham . . 
Davis 


De  Tamble . . . 

De  Soto 

Detroiter 

Dispatch 

Dodge 

Dodge 

Dorris 

Empire 

Enger 

Franklin 


Glide. 

Grant 

Great  Western. 

Haynes 

Herff-Brooks. . . 

Herreshoff 

Holly 

Hudson . 

Hupmobile.  . . . 

Imperial 

Inter-State.  . . . 
Jackson 


Jeffery.  . . . 

King 

Kissel 

Kline-Kar . 


Knox 

Krit 

Lambert.  . . 

Lewis  Six . . . 
I^exington . . 

Locomobile. 


Lozier 

Luverne. 

Lyons-Knight. 

Marion 

Marmon ..... 

Mason 

Maxwell 


McFarlan . 

McIntyre. 
Metz 


Mitchell 

Moline-Knight. 

Monarch 

Moon 

Moyer 

National 


Norwalk 

Oakland 

Oldsmobile.  . . . 

Overland 

Packard 

Paige 

Partin-Palmer . 

Paterson 

Pathfinder 


Abbott  Motor  Car  Co.,  Detroit,  Mich. . 

Allen  Motor  Co.,  Fostoria,  O 

Alter  Motor  Car  Co.,  Plymouth,  Mich . 
Ames  Motor  Car  Co.,  Owensboro,  Ky. . 

Auger  Eng.  Co.,  Milwaukee,  Wis 


Apperson  Bros.  Auto  Co..  Kokomo,  Ind. 
ArBenz  Car  Co.,  Chillicothe,  Ohio 


Auburn  Automobile  Co.,  Auburn,  Ind 

[Aust  in  Automobile  Co.,  Grand  Rapids,  Mich. 
Benham  Manufacturing  Co.,  Detroit,  Mich. . 

Briscoe  Motor  Co.,  Inc.,  Jackson,-Mich 

Buick  Motor  Co.,  Flint,  Mich 

Cadillac  Motor  Car  Co.,  Detroit,  Mich 

ICartercar  Co.,  Pontiac,  Mich 


. I.  Case  T.  M.  Co.,  Inc.,  Racine,  Wis..  . 

[Chadwick  Engine  Works,  Pottstown,  Pa. 

[Chalmers  Motor  Co.,  Detroit,  Mich 

Chandler  Motor  Car  Co.,  Cleveland,  O . . 
Chevrolet  Motor  Co.,  Flint,  Mich 


Ford 

Fiat 

Fireston  e-Columbus 

Fischer 

Gary. 


4,  27,  r,t,S,E,  $685. 


4,  35,  r,t,S,E,  $895. . 


4,  36,  r,t,S,E,  $1,075 


i4.  30,  r,t,S,E,  $785. . 
4,  28,  r,t,S,E,  $900. . 


Cole  Motor  Car  Co.,  Indianapolis,  Ind. 

Coey  Motor  Co.,  Chicago,  111 

Crane  Motor  Car  Co.,  Bayonne,  N.  J. . 


4,  18,  r,  $425 . 


Crow  Motor  Car  Co.,  Elkhart,  Ind 

Crawford  Automobile  Co.,  Hagerstown,  Md. 

Crescent  Motor  Co.,  Cincinnati,  Ohio 

Jas.  Cunningham,  Son  & Co.,  Rochester,  N.Y 


GeorgeW.  DavisMotorCarCo. , Richmond,  Ind. 
De  Tamble  Motors  Co.,  Anderson,  Ind 


De  Soto  Motor  Car  Co.,  Auburn,  Ind 

Briggs-Detroiter  Co.,  Detroit,  Mich 

Dispatch  Motor  Car  Co.,  Minneapolis,  Minn, 

[Dodge  Bros.,  Detroit,  Mich 

Dodge  Motor  Car  Co.,  Detroit,  Mich 

Dorns  Motor  Car  Co.,  St.  Louis,  Mo 

Empire  Automobile  Co.,  Indianapolis,  Ind.  . 
Enger  Motor  Car  Co.,  Cincinnati,  Ohio 

H.  H.  Franklin  Manf.  Co.,  Syracuse,  N.  Y. . . 

Ford  Motor  Co.,  Detroit,  Mich 

F.  I.  A.  T.,  Poughkeepsie,  N.  Y 


New  Columbus  Buggy  Co.,  Columbus,  Ohio. 

C.  J . Fischer  Co.,  Detroit,  Mien 

Gary  Automobile  Mfg.  Co.,  Gary,  Ind 

Bartholomew  Co.,  Peoria,  III 

Grant  Motor  Co.,  Findlay,  Ohio 

Great  Western  Auto  Co.,  Peru,  Ind 


4,  — , r,t,S,E,t 595. 


4, 21, r,t,l,S,E,  $505. 


Haynes  Automobile  Co.,  Kokomo,  Ind 

Herff-Brooks  Corporation,  Indianapolis,  Ind. . 

Herreshoff  Light  Car  Co.,  Tro.v,  N.  Y 

Holly  Motor  Co.,  Mt.  Holly,  N.  J 

Hudson  Motor  Car  Co.,  Detroit,  Mich 

Hupp  Motor  Car  Co.,  Detroit,  Mich 

Imperial  Automobile  Co.,  Jackson,  Mich.  . . . 

Inter-State  Motor  Co.,  Muncie,  Ind 

Jackson  Automobile  Co.,  Jackson,  Mich 

Thomas  B.  Jeffery  Co.,  Kenosha,  Wis 

King  Motor  Car  Co.,  Detroit,  Mich 

Kissel  Motor  Car  Co  , Hartford,  Wis 

Kline  Motor  Car  Corporation,  Richmond, Va. 

Knox  Motors  Co.,  Springfield,  Mass 

Krit  Motor  Car  Co.,  Detroit,  Mich 

Buckeye  Manufacturing  Co.,  Anderson,  Ind. . 

L-P-C  Motor  Co.,  Racine,  Wis 

(Lexington  Howard  Co.,  Connersville,  Ind. . . . 

Locomobile  Co.  of  America,  Bridgeport,  Ct.  . 


4,  10,  r,S,E,  $500. 


Lozier  Motor  Car  Co.,  Detroit,  Mich 

|Luveme  Automobile  Co.,  Luverne,  Minn.  . . 

Lyons-Atlas  Co.,  Indianapolis,  Ind 

[Marion  Motor  Co.,  Indianapolis,  Ind 

Nordyke  Sc  Marmon  Co.,  Indianapolis,  Ind 

Mason  Motor  Co.,  Waterloo,  Iowa 

(Maxwell  Motor  Car  Co.,  Detroit,  Mich .... 
McFarlan  Motor  Co.,  Connersville,  Ind  .... 

W.  H.  McIntyre  Co.,  Auburn,  Ind 

Metz  Co.,  Waltham,  Mass 


Mitchell-Lewis  Motor  Co.,  Racine,  Wis. 

Moline  Automobile  Co.,  East  Molinej  111 
(Monarch  Motor  Car  Co.,  Detroit,  Mich. 
IMoon  Motor  Car  Co.,  St.  Louis,  Mo. . . . 
H.  A.  Moyer,  Syracuse.  N.  Y 


NationalMotorVehicleCo.,  Indianapolis.,  Ind . 
Norwalk  Motor  Car  Co.,  Martinsburg,  W.Va 

[Oakland  Motor  Car  Co.,  Pontiac,  Mich 

Olds  Motor  Works,  Lansing,  Mich 

(Willys-Overland  Co.,  Toledo,  Ohio 


Packard  Motor  Car  Co.,  Detroit,  Mich 

Paige-Detroit  Motor  Car  Co.,  Detroit,  Mich 

[Partin  Manufacturing  Co.,  Chicago,  111 

W.  A.  Paterson  Co.,  Flint,  Mich 

Motor  Car  Manufacturing  Co 


2,  10.  r,  $325. 


4,  30,  r,S,E,  $595. 


4,  20,  r,E,  $440. . . 
4,  20,  t,E,  $490.  . . 


4, — , $,S,E , $845. 


/ 4,  25,  t,  $695. 
\4,  25,  c , $840. 


4,  23,  t,S,E,  $695. 
4,  22,  r,  $495 


4,  40,  r,t,S,E,  $1,875.  . 
4,  40,  r,t,S,E,  $1,395.  . 


4,  27,  r,t,S,E,  $1,785. 


4,  t,S.E,  $1,350....  \ 
,6.  t,S,E,  $1,485. ...  J 
4,  48,  r,S,E,  $1,825.  . 
4,  48,  t,S,E,  $1,885.. . 
6,  47,  t,S,E,  $2,000.. . . 


30,  c,S,E,  $1,250.  . . 
\4,  37,  t,S,E,  $1,250. . . 
\6,  55,  t,S,E,  $1,650... 
,31to60r.*,S,.E,  $1,975 
4,  30,  r,t,S,E,  $1,250.  . 
4,  40,  t,S,E,  $1,800. . . 
4,  25,  r,t,S,E,  $1,350. 


4,  24,  r,  $750- 
4.  24,  t,  $875. 


6,  48,  r,t,S,E,  $1,650.  . 
6,  35,  i ,t,S,E,  $1,595.. 
6,  30,  t,S,E,  $1,425 

14,  29, r,  i.c.S.E,  $1,485  \ 
\6, 29, r,  t,c,S,E,  $1,865  j 


(4,  16,  t,S,E,  $725.  . 
\4,  26,  t,S,E , $1,175. 


4,  29,  t,S,E,  $1,495.. 

6,  35,  t,S,E,  $1,850,. . 
<4,  29,  t,S,E,  $1,275.. 
\6,  38.  t,S.E,  $1,985.. 


[4,  24.  r,S,E,  $795. 
,4,  24,  t.SF.  $845. 


4,  38,  r,t,S,E,  $1,235. 


4,  32,  r,t,S,E,$ 985 

4,  30,  r,  $850 

4,  35,  t,S,E,  $785 . . 


4,  32,  r,t,S,E,% 975. 


6,  50,  r,t,l,S,E,  $1,495. 


4,  20,  c,E,  $750. 
,4,  20,  s,E,  $975. 


4,  35,  r,t,c,S,E,  $1,850. 


4,  30,  t,S,E,  $1,195.. 
6,  36,  r,t,l,S,E,  $795, 


4,  40,  t,S,E , $1,100.. 


4,  36,  r,t,S,E,  $1,200 
(4.  36,  t,S,E,  $1,085. 
4,  30,  t,S.E,  $1,000 


4,  26,  r,t,S.E,  $1,165 


4,  30,  r,t,S,E,  $850.. 

4,  25,  r,  $950 

4,  30,  t,S,E,  $1,200. 


4.  55,  t,S,E,  $1,150. 


4,  39,  r,S,E.  $1,100. 


14,  30,  t,S,E,  $850.  . 
\4, 35, r.t.S.E,  $1,050 


1,  36,  r,t,S,E,  $1,195 
[4,  38,  t,S,E,  $1,075 

\4,  20,  r,S 

4,  32,  t,S,E,  $1,095. 


6,  60,  r,t,S,E,  $2,290.  . 


6,  60,  l,S,E,  $3,500. 


6,  50.  r.t.S.E,  $2,500. 
.6,  60,  r,t,S,E,  $2,750. 
6,  r,t,S,E , $2,200 


6,  48,  r,t,S,E,  $2,485. 


8, 3 1 to60,/d,S,.E,$2,500 


6,  60,  t,S,E,  $2,400. . . . 
6,  35,  l,s,S,E , $2,750.  . 


6,  44,  r,t,c,l,S,E,  $2,465 


6,  50,  l,S,E,  $2,150. 


4,  30,  t,S,E,  $1,210.. 


4,  48,  t,S,E,  $2,200. . . 


6,  60,  r,t,l,S.E,  $2,600. 


[6,  34,  t,S,E,  $2,350. 


4,  40,  r,t,S,E,  $1,710.  . 
J6,  55.  r,l,S,E,  $1,485. 
\6,  55,  c,S,E , $1,750.  . 
6,  50,  r,t,S,E,  $1,375.  . 


6,  40,  r,p,S,E,  $1,550.. 
4,  36,  c,s,S,E,  $1,325.  . 


4,  45,  r,t,S,E,  $1,375 
6,  45,  t,S,E,  $1,650.. 
4,38,r,t,s,l,S,E,  $1,450. 
6,42,r,f,s,/,S,.E,$l,650 


4,  36,  r,t,S,E,  $1,450.  . 
6,  42,  r,t,S,E,  $1,850.  . 


4,  30,  C,S,E,  $1,295.  . . 
6,  45,  t,S,E,  $1.375. . . 
4,  40,  t,S,E,  $1,450-  • • 

i,  38,  t,S,E,  $1,600 

4,  40,  r,t,S,E,  $1,375.  . 


4,  36,  r,t,S,E,  $1,650.  . 


6.  28,  t,S,E,  $1,275. 


14,  35,  r,t,l,S,E,  $1,250 
\6,  50,  r,t,S,E,  $1,895. 


6,  45,  t,S,E,  $1,250 

4,  38,  t,S,E,  $1,350 


6,  30,  r,t,S,E,  $1,875. 
6,  54,  t,S,E,  $1,685..  . 
4,  30,  r,t,S,E,  $1,285. 

-6,  50,  t,S,E,  $1,475  . 


6,  46,  r,t,S,E,  $1,395. 


6,  48,  t,S,E,  $1,495. 


6,  49,  r,t,S,E,  $3,600.  . 


6,  49,  l,S,E , $4,700 


8,  31  to  60,  l,S,E,% 3,450 


6,  48,  c,s,S,E , $3,200. 


f6,  60,  r,t,S.E,  $5,500 
[6,  60,  l,S,E,  $6,500 


6,  46,  chassis,  $7,500 


4,  40,  r,t,S,E,  $3,500. 


4,  40,  l,ld,S,E,  $5,000. 


4,  48,  l,S,E,  $3,400. 


6,  30,  r.t,S,E . $2,150. 
6.  30,  s,S,E,  $3,000.  . 


'4,  55,  r,t,S,E,  $4,650 
[6,  50,  r,t,S,E,  $5,150 


6,  45,  t,S,E,  $2,750. 
6,  40,  l,S,E,  $2,550.. 


6,  50,  t,S,E,  $2,200. 


6,  48,  r,t,S,E,  $2,350.  . 
6,  42,  l,S,E,  $2,800 


6,  60,  r,t,S,E,  $3,150.. 


4,  45,  r,t,l,S,E,  $3,850. 


6,  60,  t,S,E,  $2,575. 


4,  29,  r,t,S,E,  $2,100. 
6,  60,  r,t,S,E,  $2,500  . 
4,  32,  r,t,S,E,  $2,900  . 
6,  50,  r,t,S,E,  $2,150. 


6,  36,  t,S,E,  $3,250.. 


4,  32,  s,S,E,  $3,900. 


6,  41.  r,t,S,E,  $3,250. 


6,  38,  r,t,S,E,  $2,590.  . 


6,  60,  t,S,E , $2,350.  . 
(4,  50,  r,t,S,E,  $2,500 . . 


6,  50,  t,S,E,  $2,250. . . 
4,  32,  r,t,S,E,  $2,400. 
6.  55,  r.t,S,E , $2,375 
6,  55.  c.S,E,  $2,850 . 
[6,  60,  r,t,S,E,  $2,850 . 


6,  50,  t,S,E,  $2,975. 


f6,  50,  r,t,S,E,  $2,222 
\6,  50,  t,l,S,E,  $2,997 


[6,  60,  l,S,E,  $4,900 


J6,  46,  r,t,l,S,E,  $4,500 
16,  66,  r,t,l,S,E,  $5,000 


f6,  38,  r,t,S.E,  $4,400 
^6,  38,  l,S,E,  $5,400 
6,  48,  rJ,LS,E,  $5,100 
>,  36,  l,S,E,  $4,625 


4,  32,  l,S,E,  $4,300. . . . 


6,  48,  r.LS.E,  $5,000 
[6,  48,  l,S,E,  $6,500 


J6,  38,  c,S,E,  $3,300. 
\6,  38,  l,S,E,  $4,000.. 


4,  50,  l,S,E,  $3,800. 


[6,  48,  t,S,E,  $3,250. 


6,  38,  r,p,S,E,  $3,750 
6,  38,  t,S,E,  $3,850. . . 


6,  48,  t,S,E,  $4,850 
6,  48,  l,S,E,  $6,100 
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SCIENTIFIC  AMERICAN 
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ETERAN  d 


rivers,  beginners  and  prospective 
y motorists  are  drawn  to  the  Automobile  Show 
to  inspect  the  many  new  things  in  motordom. 

The  tire  problem  confronts  them  all. 

Firestone  success  shows  that  veterans  have  settled  the  question 
by  using  Firestone  Tires  exclusively. 

Beginners  and  “prospectives’  * would  save  time, 
miles  of  service  and  money  by  taking  advantage 
of  the  experience  of  older  drivers. 

k & Firestone  Tires  are  standard;  they  have  earned 

^ M for  themselves  a name  that  amounts  to  prestige. 

WLM ' This  prestige  has  actual  merit  to  back  it. 


Most  Miles  per  Dollar 


This  is  the  true  test  of  tires — the  test  of  quality, 
design,  workmanship — the  test  that  means  economy 
T/  and  satisfaction. 

All  dealers  have  Firestones  — or  can  get  them  promptly. 
FIRESTONE  TIRE  AND  RUBBER  CO. 

“ America's  Largest  Exclusive  Tire  and  Rim  Makers ** 

Akron,  Ohio  — Branches  and  Dealers  Everywhere 
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Name  of  Car 

Name  and  Address  of  Manufacturer 

Under 

$700 

$700  to 
$1,200 

$1,201  to 
$2,000 

$2,001  to 
$3,000 

$3,001  to 
$4,000 

Over 

$4,000 

4,  22,  r,t,l,S,E,  $2,000. 

6,  48,  r.t.l.cJS.E,  $5,000 
[6,  38,  t.S.E,  $4,300 
6,  48,  t.S.E,  $5,000 
1 6,  66,  t.S.E,  $6,000 

6,  55,  t.S.E,  $1,885 

J4,  40,  r.t.S.E.  $1,850. 
\4,  40,  t.S.E,  $2,000. . . 

6,  75,  r,t,S,E,  $2,885.  . 

1 6,  50,  r.t.S.E,  $2,150. 

6,  32,  r,t,S,E,  $2,385.  . 

4,  30,  r,t,S,E,  $740. . 

6,  48,  r,t,S,E,  $2,500.  . 

Ray  field 

R_C!-H 

Rayfleld  Motor  Co.,  Chrisman,  111  . . . 

J 4,  18,  r,E,  $395. . . . ! 

\4,  18,  r,S,E,  $475.  .: 

4,  25,  t,S,E,  $900.  . . 

4,  39,  r,t,S,E,  $1,085 
4,  35,  t,S,E,  $1,175. 

6,  60,  t,S,E,  $2,950 

4,  25,  r,t,l,S,E,  $2,250. 

4,  40,  r.t.S.E,  $1,125 

6,  50,  r.t.S.E,  $1,375.  . 

S.  G.  V 

4,  35,  r,t,S,E,  $2,800.  . 

4,  40,  t.S.E,  $4,250 

4,  15.  r,S,E  $465...  . 

4,  40,  t.S.E,  $4,500 

6,  60,  r.t.S.E,  $2,350.  . 

6,  41,  r,t,S,E,  $2,850.  . 

4,  30,  r.t.S.E,  $1,075 

6,  60,  t,S,E,  $3,750..  . . 

4,  28,  t,S,E  $ 695.  . . 

4,  25,  r,t,S.E , $2,666 . . 
4,  22,  r,t,S,E,  $1,750.  . 

4,  40,  r,t,S,E,  $3,000.  . 

Stearns 

4,  29,  r.t.S.E,  $3,750 . . 

6,  46,  r.t.S.E,  $4,850 
(6,  46,  r.t.S.E,  $4,550 
6,  46,  t.S.E.  $5,800 
i6,  48,  l.b.p.S.E.  $8,200 

4,  20,  r,t,S,E,  $985. . 

6,  29,  t.S.E,  $1,385. . . . 

Stutz 

Thomas 

Stutz  Motor  Car  Co. , Indianapolis,  Ind .... 

14,  40,  r,S,I£,  $1,475 . . j 
\6,  50,  r,t,S,E,  $2,000. 

6,  60,  t, t.S.E,  $3,675  . . 

6,  43,  r,t,l,S,E,$ 3,250. 

6,  60,  t.S.E,  $3,250 

6,  60,  I.S.E,  $4,660 

4,  17,  t,S,E,  $795.  . . 

Velie.  . 

6,  40,  r.t.S.E,  $1,595. . 

6,  50  r,t,S,E,  $2,015. . . 

4,  33,  t,S,E,  $912.  . . 

4,  35,  r.t.S.E,  $1,185. 

6,  50,  r,t,S,E,  $1,585.  . 

4,  30,  r.t.s.S.E,  $2,700. 
4,138,  r.t.S.E.  $2,750 . . 

4,  45,  t.l.ld.S.E,  $3,800 

6,  60,  t,S,E,  $5,500 

Willys-Knight.  . 

6,  48,  r,t,S,E,  $3,250 . . 

Zimmerman  Manufacturing  Co.,  Auburn,  Ind . . 

2,  16.  r,  $395 

6,  50,  t.S.E,  $1,750..  . . 

fai 

Which  Electric  Pleasure  Car  Fits  the  Buyer’s  Purse? 

A Self-explanatory  Table  of  the  1915  Models  of  American  Pleasure  Cars 


Name  of  Car 

Name  and  Address  of  Manufacturer 

Under  $2,500 

$2,500  to  $3,000 

Over  $3,000. 

A rim 

4p  Brougham,  $3,250 
7p  Limousine,  $5,500 

Borland 

American  Electric  Car  Company,  Saginaw,  Mich 

2p  Roadster,  $2,250 

5p  Brougham,  $2,550 

j 3p  Roadster,  $2,500 

( 5p  Brougham,  $3,000 

1 5p  Brougham,  $3,100 
\5p  Brougham,  $3,200 
5p  Coupe,  $3,250 
5p  Brougham,  $3,250 

4p  Lim.,  $2,600,  5p  Lim.,  $2,800 

f4p  Brougham,  $2,800 

15p  Brougham,  $3,000 

I3p  Cabriolet,  $2,650 

\5p  Brougham,  $3,000 

Columbus 

New  Columbus  Buggy  Company,  Columbus,  Ohio 

4p  Colonial  Coupe,  $2,350 

Fritchle 

Fritchle  Auto  and  Battery  Company,  Denver,  Colo 

2p  Torpedo  Roadster,  $2,400. . . . 

4p  Torpedo  Roadster,  $2,500..  . . 

5p  Brougham,  $3,600 
5p  Brougham,  $3,400 
5p  Coupe,  $3,200 
5p  Coupe,  $3,500 

5p,  Coach.  $3,200 

?3p  Roadster,  $2,650 

\4p  Coupe,  $2,700 

f2p.  Roadster,  $2,600.  1 

\4-5p.  Brougham,  $2,950 / 

Waverley 

Waverley  Company,  Indianapolis,  Ind. 

1 Sp  Roadster-Coupe,  $2,000 

\4p  Brougham,  $2,300 

4p  Brougham,  $2,750 

5p  Limousine,  $3.000 

5p  Brougham,  $3,100 

Business  Man’s  Reference  Table  of  Commercial  Vehicles 

The  Latest  Models  of  American  Gasoline  Motor  Trucks  and  Delivery  Cars,  Arranged  According  to 

Tonnage  Carrying  Capacity 

Compiled  by  C.  Edward  Palmer 

FOR  a business  which  warrants  the  purchase  of  commercial  vehicles  to  haul  its  goods  great  care  is  usually  exercised,  both  by  the  buyer  and  the  seller,  to  select  a vehicle 
of  the  proper  horse-power  and  body  capacity  for  the  particular  class  of  goods  to  be  handled.  For  this  reason  the  business  man  is  usually  interested  more  in  the  size  and 
capacity  of  a truck  than  in  its  price. 

In  the  following  table  the  vehicles  are  listed  alphabetically  according  to  name,  and  are  grouped  according  to  tonnage  capacity.  In  the  tonnage  columns,  the  first  figure 
indicates  the  tons  capacity,  and  the  second  the  horse-power  of  the  truck  at  the  price  given.  As  most  manufacturers  build  bodies  to  order,  to  suit  the  business  of  the  pur- 
chaser, the  prices  given  are  mostly  for  chassis  only. 

Motor  truck  manufacturers  have  made  a careful  study  of  the  transportation  requirements  of  many  businesses  and  are  glad  to  co-operate  with  purchasers  in  the 
efficient  installation  of  commercial  vehicle  service. 


Name  of  Vehicle 

Name  and  Address  of  Manufacturer 

Tons  Capacity,  Horse-power  and  Price 

Under  1 ton 

i - 1« 

2 - 2« 

3 - 3H 

4 

5 

6 and  over 

1,  30,  $1,850. 
1H,  $2,150.  . 

2,  35,  $2,500 

234,  $2,400.  . 

6,  35 

i,  30,  $'2,200. 
1,  30,  $2,100. 
1,  30 

2,  40,  $2,150. 

H,  25,  $1,800 

2,  40,  $2,800. 
2,  40 

3,  50,  $3,400 . 

5,  50,  $4,000. 

1,  27,  $1,690. 

2,  36,  $2,700. 

3,  36,  $3,200. 

5,  45,  $4,500. 

H.  28,  $950.. 

1,  32,  $1,200. 

1H,  18,  $1,850 

1,  $2,000 

1 H, 27, $1,800 

Barker  Motor  Wagon. . . . 

2,  $2,400.  . . . 

2,  27’  $2,300. 

16,  $750  i 

Blair 

Blair  Motor  Truck  Co.,  Newark,  Ohio ; 

Brockway  Motor  Truck  Co.,  Cortland,  N.  Y 

) 

M,  20,  $1,250 
Vi,  38,  $1,150! 

H,  14,  $750... 
%,  23,  $1,285 

1 25  $1,650 

2,  35,  $2,850. 
2,  35,  $1,950. 

3,  40,  $3,250. 

4,  40,  $3,750.  : 

5,  40,  $4,500. 

Bulley  Tractor  and  Mer- 

1 H,30, $3,400 
134. 27, $1,850 
1,  24,  $750  . . 

1 34.30,  $2,200 

1 34. 30,  $1,800 
1,  23,  $2,100.  j 

i 

Cass  and  Independent.  . . 

2,  35,  $1,250. 

3,  45,  $1,750. 

15,  $750. . 

3,  40,  $3,300. 

2,  23,  $2,550. 

3,  27,  $3,150. 

Commer 

Commercial  Cars,  l td..  New  York  City 

3’  30’  $3,500. 

4,  35,  $4,000. 

5,  40,  $4,500. 

7,  45,  $5,000. 

$975. .... 

1 3i, 35,  $2,000 

2,  40,  $2,300. 

4,  45,  $5,000. 

16,  55.  $5,600 
\12. 70,  $6,500 
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Roll  of  Honor 

TKeNames  shown  below 
represent  some  of  the 

users  of  Detroit  Springs 


Pleasure  Cars 

Cole  Lyons-Knight 
Dodge  Bros. 
Marmon  Hupmobile 
National  Kissel  Kar 
Oakland  Pathfinder 
Detroit  Electric 


Trucks 

Denby  Republic 

Federal  Signal 
G.  M.  C.  Standard 
Krebs  J.  C.  Wilson 


Individually  Designed 

DETROIT  Springs  are  built  to  such  a high 
standard  that  we  are  able  to  guarantee  them 
for  two  years.  In  the  first  place,  they  are  designed 
and  built  for  the  particular  model  of  car  upon 
which  they  are  to  be  used. 

They  are  built  for  more  than  safety,  that  is — 
Emergency  Shocks. 

They  are  built  for  lasting  Comfort — for  Car  Pro- 
tection— minimum  wear  on  mechanism  and  tires. 

In  addition  to  the  Two-Year  Guarantee  and  all  the 
quality  that  implies,  is  the  Self- Lubricatingfeature. 

Near  the  end  of  each  leaf  is  a small  saucer-like 
depression  filled  with  a long-lived  lubricant, 
which  spreads  between  the  leaves  as  they  move 
over  each  other. 

By  this  simple  device,  Detroit  Springs  always 
operate  smoothly  and  silently. 

Write  for  free  book,  “From  the  Ore  to  the  Motor  Car,’’ 
telling  how  springs  are  made. 


RESILIFMT 


Detroit  Steel  Products  Co. 

t 2230  East  Grand  Boulevard,  Detroit,  Michigan 
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Name  of  Vehicle 

Name  and  Address  of  Manufacturer 

Tons  Capacity,  Horse-power  and  Price 

Under  1 ton 

l - IK 

2-  2K 

3 - 3M 

4 

5 • 

6 and  over 

Croce  Automobile  Co.,  Asbury  Park,  N.  J 

%,  22,  $1,800 

1,  28,  $1,850. 
1,  28,  $2,000. 

2,  30,  $2,600. 
2,  35,  $2,500. 
2,  32,  $2,800. 

3,  36,  $3,600. 

Crown  Commercial  Car  Co.,  North  Milwaukee,  Wis 

3,  40,  $3,000. 

„ 

Duplex  Four-wheel  Drive 

Duplex  Power  Car  Co.,  Charlotte.  Mich 

3'  40,  $3,200. 

Dorris  Motor  Car  Co.,  St.  Louis,  Mo 

K,  48,  $1,950 

J.  C.  Doyle,  Seattle.  Wash 

1 2^,30. $1,750 
1H, 30, 2,250. 

3 50  *2.750 

io,  90,  $4,750 

Diamond  T Motor  Car  Co.,  Chicago,  111 

%,  25,  $2,000. 
M,  30,  $900. . 

2,  30,  $2,500. 

3,  40*  $3,600 

Dispatch 

Dispatch  Motor  Car  Co.,  Minneapolis,  Minn 

Dehby  Motor  Truck  Co.,  Detroit,  Mich 

%,20 

1,  20 

Delahunty  Dyeing  Machine  Co.,  Pittston,  Pa 

I'M,  30,  $1,800 
1.  24,  $1,400. 

1,  23,  $1,250. 

Dart  Motor  Truck  Co.,  Waterloo,  la .' 

M,  20,  $875. . 

2,  35  $1  800 

Durable  Dayton 

Durable  Dayton  Truck  Co.,  Dayton,  Ohio 

Fargo  Motor  Car  Co.,  Chicago,  111 

2,  36,  $1,800. 

3,  45,  $2,250. 

4,  45,  $2,700. 

5,  60,  $3,100. 

6,  60,  $3,500. 

Four-Wheel  Drive 

Four-Wheel  Drive  Auto  Co.,  Clinton ville,  Wis 

Federal  Motor  Truck  Co.,  Detroit,  Mich 

1M,  30,  $1,800 
1,  23,  $1,190. 
1 M. 30, $1,700 
1 14. 20,  $1,500 
1,30, $2,000.  . 

2,  29,  $3,600. 

3,  36,  $4,000. 

6,  44,  $4,800. 

Flint 

Durant-Dort  Carriage  Co.,  Flint,  Mich 

Fremont-Mais 

Lauth-Juergens  Motor  Car  Co.,  Fremont,  Ohio 

G.  M.  C 

General  Motors  Truck  Co.,  Pontiac,  Mich 

%,  20,  $1,090 

JM.  22,  $1,000 
\%,  28,  $1,600 

2,  26,  $1,900. 

3 M,  40,  $2,500 

5.  40,  $3,000 . 

Garford  Co.,  Elyria,  Ohio 

1M, 35, $2,400 

2,  29,  $3,000. 

3,  29,  $3,500. 

4,  29,  $3,850. 

5,  29,  $4,500. 

6,  29,  $4,850. 

S.  G.  Gay  Co.,  Ottawa,  111 

%,  25,  $1,500 
$1,500.  . . 

1H,  30,  $1,700 
1 M.  $1,800.  . 
1,  30 

Gramm-Bernstein  Co.,  Lima,  Ohio 

2,  $2,600.  . . . 
2,  40, 

3 Y,  S3  500 

6,  $4,300.  . . . 

Hahn 

Hahn  Motor  Truck  and  Wagon  Co..  Hamburg,  Pa 

3,'  45 

} Y,  11,  $295. 

Harvey  Motor  Truck  Works,  Harvey,  111 

\|,  18,  $575.  . 

1 M.  30,  $1,800 
1 M. 30, $1,550 
1,  33,  $2,000. 

3,  40,  $3,000. 

Hendrickson  Motor  Truck  Co.,  Chicago,  111 

2,  30,  $1,850. 
2,  33,  $2,650. 

3,  35,  $2,400. 
3,  36,  $3,200. 

4.  45,  $3,400 

Detroit- Wyandotte  Motor  Co.,  Wyandotte,  Mich 

Hupp  Motor  Car  Co.,  Detroit,  Mich 

32,  $1,050  . 

Hurlburt  Motor  Truck  Co.,  New  York  City 

1,  22,  $1,500. 
1M,  35,  $2,000 
1,  23,  $1,850. 

2,  28,  $3,000. 

3 M.  32,  $3, 500 

Ideal 

Ideal  Auto  Co.,  Fort  Wayne,  Ind 

Interoboro  Motor  Truck  Co.,  Philadelhpia,  Pa 

International  Harvester  Corp.,  Chicago,  111 

M_  20 

Thomas  B.  Jeffery  Co.,  Kenosha,  Wis 

38,  $1,300 

1.  35,  $1,500. 
1 M. 30, $1,590 
1,  30,  $2,000. 

2,  38,  $2,750 

Kalamazoo 

Kalamazoo  Motor  Vehicle  Co.,  Kaiamazoo,  Mich 

Kelley-Springfield 

Kelley-Springfield  Motor  Truck  Co.,  Springfield,  Ohio 

A.  R.  King  Manufacturing  Co.,  Kingston,  N.  Y 

2,  30,  $2,750. 

3 M. 40, $3, 400 
3 M,  32,  $3,350 
3M.40,  $3,350 
3 M, 40,  $3,750 

4,  40,  $3,685 . 

5,  40,  $4,250. 

6,  40,  $4,550. 

36,  $1,500 

1,  36,  $1,850. 

2 M. 40,  $2,750 

6,  50,  $4,350. 

Knickerbocker  Motor  Truck  Manufacturing  Co..  New  York  City 

4,  40,  $4,000. 

5,  40,  $4,500 
5,  40,  $3,250* 

Knox  Tractor 

Knox  Motor  Co.,  Springfield,  Mass 

10,  40, $3, 750 

H.  J.  Koehler  Sporting  Goods  Co.,  Newark,  N.  J 

1,  24  $750. . . 

Kopp  Motor  Truck  Co.,  Buffalo,  N.  Y 

2,  30 

3M,  38, . . 

Kosmath 

Kosmath  Co.,  Detroit,  Mich 

J M,  18,  $700. 

22,  $960. 

k,  23,  $1,450 

1,  23.  $1,900. 

2,  28,  $2,350. 

American  LaFrance  Fire  Engine  Co.,  Inc.,  Elmira,  N.  Y 

6J4.48.$5.S00 

Buckeye  Manufacturing  Co.,  Anderson,  Ind 

l 25,  $950..  . 

1M.  35,  $1,900 
1 M. 23, $2, 250 

2,  40,  $2,300. 

Lange  Motor  Truck  Co.,  Pittsburg,  Pa 

2‘M.  27,  $3,000 
2 M.  35,  $2,900 
2,  35,  $2,600. 

3,  35,  $3,250. 

5,  50.  $4,400. 

6.  50,  $4,500. 

Lippard-Stewart 

Little  Giant 

Lippard-Stewart  Motor  Car  Co.,  Buffalo,  N.  Y 

Chicago  Pneumatic  Tool  Co.,  Chicago,  111 

30,  $1,650 

1,  30,  $2,000. 
1,  25,  $1,350. 

Locomobile  Company  of  America,  Bridgeport,  Conn 

3,  30,  $3,500. 

4,  30,  $3,650. 
4,  40,  $4  000. 

5,  40,  $4,500. 

6,  40,  $4,800. 
6,  40.  $4,500. 

Mais  Motor  Truck  Co.,  Indianapolis,  Ind 

1M. 40, $2, 750 
1 M. 30, $2,150 
1 M,  30.  $2,300 
1 M.  28,  $2,300 
/l,  35,  $1,400 
\1  M. 35, 1,800 
(1,  27,  $1,750 
\1M,  32, 1,950 

2,  40,  $2,950. 
2 M. 35, $2,850 

3,  45,  $3,400. 

3 M.  50,  $3, 500 
3,  35,  $3,000. 

Mansur  Motor  Truck  Co.,  Haverhill,  Mass 

McIntyre 

Menominee 

Modern 

W.  H.  McIntyre  Co.,  Auburn,  Ind 

2,  28,  $2  800. 

3,  28,  $3,200. 

D.  F.  Poyer  Co.,  Menominee,  Mich 

Bowling  Green  Motor  Truck  Co.,  Bowling  Green,  Ohio 

Y,  25,  $1,125 

1 2,  36,  $2,300 
2,  32,  $2,500. 

Pacific  Metal  Products  Co.,  Torrence,  Cal 

5,  44  $4  500 

Moreland 

Moreland  Motor  Truck  Co.,  Los  Angeles,  Cal 

National  Motor  Truck  Co.,  Bay  City,  Mich 

VKy  23,  $1,800 

1 M, 27,  $2,050 
1,  25,  $1,925. 

2 M.  34,  $2, 650 

3M. 34, $3, 350 

5,  34,  $4,000. 

6 M.  44,  $4, 500 

Nelson  & LeMoon,  Chicago,  111 

I!  30,  $1,800. 
1 M. 32,  $1,800 
1 M,  $2,000.  . 

2,  35,  $2,250. 

3,  40,  $2,750. 

Old  Reliable 

Old  Reliable  Motor  Truck  Co..  Chicago,  111 

§,  30,  $850. . . 

1M.  25,  $2,250 

2,  35,  $2,750. 

3,  35,  $3,400. 

4,  45,  $4,000. 

5,  45,  $4,500. 

7,  50,  $6,000. 

Packard  Motor  Car  Co.,  Detroit,  Mich 

2,  26,  $2,000. 
2,  35,  $2,250. 

3,  32,  $3,400. 

5,  40,  $4,150. 

1,  30,  $1,600. 
1,  32,  $1,350. 

Peerless  Motor  Car  Co.,  Cleveland,  Ohio 

3,  33,  $3,750. 

4,  33,  $4,000. 

5,  33,  $4,500. 
5 38,  $4  500 

6,  33,  $5,000. 

2,  26,  $3,000. 

Reo  Motor  Truck  Co.,  Lansing,  Mich 

2,  27, 

Republic 

Republic  Motor  Truck  Co.,  Alma,  Mich 

25,  $995. . 

jl,  35,  $1,350. 

\1  M.  35, 1,475 

2,  36,  $2,500. 

3M.45,  $3,400 
3 M.  45,  $3, 500 
3,  48,  $3,400. 

5,  50,  $3,800. 

1 M. 30, $2,000 
1M.  32,  $2,450 

2,  40,  $2,800. 

5,  48,  $4,500. 

Royal  Motor  Truck  Company  of  New  York,  Brooklyn,  N.  Y 

3 M,  36,  $3,400 
3,  45,  $3,000. 

5,  40,  $4,500. 

1,  30,  $1,800. 

2,  35,  $2,350. 
2,  26,  $2,000. 

4,  45.  $3,600. 

2,  40j  $2^800. 

3,  40,  $3,200. 

1M.  20,  $2,000 
1,  22,  $2,000. 

2,  27,  $2,500. 

3,  30,  $2,975. 

5,  40,  $4,000. 

*4,  22,  $1,250 

/ 1,  23,  $1,400 
\l  M. 23, 1,700 

3,  $3,500 

3,  80,  $2,850. 

4,  $3,750.  . . 

6,  $4,750 .... 
10, 120, $5, 000 
6,  50,  $4,500. 

1 M. 30, $1,750 

2,  40,  $1,850. 
2,  30,  $2,850. 

5,  95,  $3,250. 

4,  50,  $3,850. 

3,  45,  $2,750. 

5,  45,  $3,300. 

2,  30,  $2,500. 
2 M.  35,  $2,800 
2,  23,  $2,800. 

3,  40,  $3,000. 
3 M.  45,  $3,350 
3,  29,  $3,400. 

4,  40,  $3,500. 

5,  40,  $4,000. 

%,  30,  $1,600 
Y,  20,  $850. . 

1M.  30,  $2, 100 

5,  50,  $4  200 

5,  37,  $4,500. 

7,  40,  $4,750. 

Stewart  Motor  Corporation,  Buffalo,  N.  Y 

30,  $1,500 
% $985  .... 

1 M.  25,  $1,600 
1,  30,  $2,000. 
1,  30,  $2,000. 

Tiffin 

24,  25,  $1,600 

2,  35,  $2,700. 

2,  35,  $2,850. 
2,  30,  $1,350. 

3M.  45,  $3,500 

5,  45,  $4,500. 

16,  $450.. 

1,  40,  $2,000. 
1 M. 30, $2, 250 

2 M,  45,  $2,850 

4,  45,  $3,350. 

5,  45,  $3,750. 

3,  40,  $3,400. 

5,  50,  $3,850. 

M,  20.  $620. . 

J.  14.  $395..  . 

2,  30.  $2,750. 

3,  30,  $3,250. 

4,  30,  $4,000. 

5,  30,  $4,500. 

7,  30.  $6,000. 

14,  10,  $300.. 

Walter  (Truck  & Tractor) 

5,  40,  $4,500. 
5,  40,  $4,700. 

12,  40, $4,500 

24,  30,  $2,250 

1 M.  30,  $3, 150 
1,  30.  $1,650. 
1.  30,  $2,000. 
1,  30,  $1,850. 

3,  30,  $3,850. 

2,  35,  $2,100. 
2,  35,  $2,500. 
2,  35,  $2,600. 

3M. 50, $3  250 
3,  40,  $3,250. 

Wilcox  Trux 

Willet 

M,  28,  $1,000 
24,  30.  $1,600 
24,  30,  $1,350 
24,  30,  $1,500 

3,  40,  $2,800. 

1 M. 35, $1,700 

2,  40,  $2,000 . 

Reference  Table  of  Electric  Commercial  Vehicles 

IN  the  tonnage  columns  of  the  following  table,  the  first  figure  indicates  the  tons  capacity  of  the  truck  at  the  price  given.  4s  in  the  Gasoline  Commercial  Vehicle  list,  the 
prices  are  mostly  for  chassis  only.  Bodies  are  constructed  to  order,  to  suit  the  class  of  goods  to  be  handled. 


Name  of  Vehicle 

Name  and  Address  of  Manufacturer 

Tons  Capacity  and  Price 

Under  1 ton 

1 - IK 

2 - 2K 

3 - 3K 

4 

5 

6 and  over 

M,  $1,575.  . . 
M.  $1,900.  . . 

1,  $1,720.  . . . 

, 

1,  $2,300.  . . . 
1.  $2,400 .... 

2,  $2,800 . . . . 

13  M,  $3,500.  . 

5.  $3,850.  . . . 

Buffalo 

Couple  Gear 

C.  T 

Couple  Gear  Freight  Wheel  Co.,  Grand  Rapids,  Mich 

Commercial  Truck  Company  of  America,  Philadelphia,  Pa 

f (Front 

\ (Four 

M.  $1,640.  . . 

wheel  Driv 
wheel  Driv 
1,  $2,095 

e) 

e) j 

2,  $2,725 

2.  S2  200  . . 

! J3,  $3,500. . . \ 
\3K,  $4,400  / 
B K.  $3,530  . . 

1 ...........  . 



J5,  $4,000. . . 1 
\5,  $5,000.  . j 
5,  $3,935 

7,  $4.435 

1 M.  $2,350 . . 

2,  $3,000.  . . . |3,  $3,250.  . . . 
for  milk  deli  very.) 

2,  $1,650.  ...  3,  $1,900 

2,  $2,600.  . . . 3M.  $3,250.  . 

4,  $3,500.  . . . 
4,  $2,100 

5,  $3,750 .... 

5,  $2,350.  . . . 
5,  $3,700.  . . . 

6,  $3,950 

6,  $2,500.  . . . 

Electruck 

G.  M.  C 

G.  V 

Los  Angeles  Creamery  Auto  and  Machine  Works,  Los  Angeles,  Ca; 

General  Motors  Truck  Co.,  Pontiac,  Mich 

General  Vehicle  Co.,  Long  Island  City,  N.  Y 

H,  $2,900 . . . 
M.  $1,200.  . . 
M,  $1,700.  . . 

(Special  body 
1,  $1,300.  . . . 
1,  $2,100.  . . . 
1,  $2,000.  . . . 

1,  $2,000.  . . 

|3,  3M,  $3,500 

S.  G.  S 

Y,  $1,600.  . . 

H,  $1,560.  . . 

M 

1 M,  $1,920.  . 
1 

2M,  $2,530.  . 

2 3 . 

4,  $3,080.  . . . 

4.' 

1%.  $875.  . . . 
Ik.  ti,25o. . 
K,  $1,800,  . . 

1.  $1,500.  . . . 
1,  $2,150 

2.  $1,900.  . . 
2,  $3.000 

13  M.  $2,450.  . 

5,  $2,950 .... 

Waverley 

Waverley  Co.,  Indianapolis,  Ind 

3M.  $3,400.  . 

5,  $3,950 
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Why  Uncle  Sam  Chose 

The  Jeffery  Quad 


UNCLE  SAM  had  a haulage  prob 
lem.  He  wanted  a motor  truck 

that  was  economical  in  peace  and  efficient 
in  war.  Furthermore,  it  should  be  able 

to  travel  anywhere  his  famous  four-mule  army 
escort  wagons  would  go. 

So  the  Jeffery  engineers  built  the  Jeffery  Quad 
— which  drives,  brakes  and  steers  on  all  four 
wheels  and  travels  where  any  wheel  or  wheels  can 
get  traction.  Uncle  Sam  bought  the  first  Jeffery 
Quad  made.  He  has  been  placing  repeat  orders 
for  Jeffery  Quads  ever  since. 


WHEN  Europe  went  to  war,  one  of 
the  first  vital  needs  was  for  de- 
pendable motor  trucks.  Even  before  the 
great  war  broke  out,  when  Europe’s 
chancellories  knew  that  any  moment  the  eruption 
might  come,  a special  rush  order  of  Jeffery  Quads 
was  on  the  way. 

Europe’s  war  experts  are  keen  buyers.  They 
know  what  best  suits  their  purpose.  The  first 
Quads  more  than  fulfilled  requirements.  That  is 
why  nearly  every  steamship  that  sails  to  Europe 
carries  a consignment  of  Jeffery  Quads. 


UNCLE  SAM  is  the  most  discriminating  buyer 

in  the  world.  His  battleships  and  his  navy 

are  second  to  none.  His  army  is  small,  for  it  is  intended  only 
as  a nucleus.  But  it  is  mighty  efficient — what  it  lacks  in 
size  it  makes  up  in  quality  and  equipment.  That  is  why  it 
had  to  have  the  Jeffery  Quad. 

Uncle  Sam’s  haulage  problems  are  the  same  as  yours  or  mine — 
only  a little  more  severe,  perhaps.  You  cannot  do  better  than  take 
a tip  from  your  Uncle  Samuel,  and  trust  your  haulage  problem  to 
Jeffery  engineers  and  the  Jeffery  Quad. 


CNOW,  mud,  sand,  steep  hills  and  even  road- 

^ less  country  have  no  terrors  for  the  Jeffery 
Quad.  In  Death  Valley,  where  the  temperature  reaches  135 
in  the  shade — in  the  lumber  camps  of  Northern  Minnesota 
when  it’s  40  below  zero — you  can  find  the  Jeffery  Quad  working  under 
conditions  where  only  pack  mules  or  six-horse  teams  were  formerly  used. 

If  you  possess  this  remarkable  and  unusual  truck  you  can  be  making 
money  when  perforce  the  other  fellow’s  trucks  are  idle.  And  according 
to  the  Law  of  Supply  and  Demand,  your  service  is  always  at  a premium 
when  it  is  better  than  that  of  your  competitors. 


The  Jeffery  Quad  will  haul  from  2 to  7 tons  or  more  at  less  cost  than  any 
rear-drive  truck  made.  It  will  keep  on  hauling  when  other  vehicles  are  stalled. 
The  Jeffery  transportation  engineers  will  be  glad  to  show  you  how  and 
why.  Write  for  the  new  illustrated  story-catalog  on  “ The  Jeffery  Quad.” 

The  Thomas  B.  Jeffery  Company 

Main  Office  and  Works,  Kenosha,  Wis.,  U.S.A. 

Cable  Address  “Jeffcar.” 
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The  Motor  Truck  of  Peace 

Will  Supplant  the  “War-Priced”  Truck  Horse 

The  Electric  Truck  is  the  Motor  Truck  of 
Peace.  In  England,  France  and  Germany,  where 
about  all  the  gasoline  automobiles,  motortrucks, 
taxicabs  and  motorcycles  have  been  comman- 
deered and  every  horse  that  can  stand  alone 
appropriated  by  the  government,  the  Electric 
vehicle,  and  particularly  the  Electric  Truck,  has 
remained  right  in  its  own  home  town  and  been 
kept  very,  very  busy. 

The  Electric  Truck  is  the  Motor  Truck  of  Peace.  It 
is  not  elected  to  compete  in  the  army  trials,  but  it  is 
favored  in  the  moving  of  smokeless  powder,  dynamite 
and  other  things  of  an  explosive  nature;  even  gasoline. 
Twelve  U.  S.  Navy  Yards  use  G.  V.  Electrics  because 
they  are  cleaner,  safer  and  more  efficient  about  the 
yards.  No  danger  from  explosion  when  among  cotton, 
oils,  waste,  etc.  The  Electric  enjoys  the  preference  in 
freight  sheds,  in  the  cotton  warehouses  and  about  our 
big  textile  mills.  It  can  be  taken  up  in  elevators  and 
loaded  and  unloaded  among  excelsior,  etc.  Sanitary,  too. 

The  success  of  Electric  Trucks  is  not  yet  measured  by  the  number  in 
use,  but  in  the  efficiency  of  those  at  work.  The  more  scientific 
motor  trucking  becomes  the  more  Electric  Trucks  you  will  see  in  service. 

Why  Not  “Team  With  Electricity”? 

The  War  will  take  away  from  100,000  to  250,000  high  grade  horses 
and  mules  to  Europe.  This  means  that  the  clean  limbed  animal  you  have 
been  paying  $250  for  will  cost  you  $300  or  even  more  by,  say,  next 
Spring.  Again,  15,000  horses,  worth  $3,250,000,  died  in  the  city  of 
New  York  alone  in  1913.  Thousands  more  died  from  glanders,  heat, 
and  broken  limbs  in  other  cities.  Then,  too,  it  costs  90%  more  to  feed 
a horse  in  the  city  than  it  did  ten  years  ago. 


Five-ton  G.  V,  Electric  equipped  with  winch,  operated  by  current  from  the  same 
battery  which  drives  the  truck. 

Why  not  team  with  Electricity?  It’s  coming,  as  sure  as  taxes.  First  we 
had  man  power,  then  animal  power, water  power,  gas  power — then  Electric 
power.  Look  at  the  trend!  Lookatthe9000ElectricTrucksinafewcities. 

G.V.  ELECTRIC  TRUCKS 

Excel  Everything  In  Their  Field 

There  are  several  makes  of  good  Electrics,  but  there  is  only  one 
G.  V.  Electric. 

Built  first  in  1901  and  standardized  in  1907,  G.  V.  Electrics  are  now  used 
in  42  of  the  48  states  and  in  9 foreign  countries.  Over  4000  used  by  126 
trades;  hundreds  7 to  13  years  old.  Six  capacities,  ranging  from  1,000  to 
10,000  pounds.  Both  worm  drive  and  chain  drive  in  the  half-ton  class. 

Our  14  years’  experience,  our  large  distribution  and  our  ample  resources  are 
tangible  assets  to  the  buyer.  We  can’t  afford  to  sell  you  a G.  V.  Electric  unless  your 
work  demands  it — bad  business  for  us.  You  can  depend  upon  us  to  protect  your  in- 
terests in  the  matter  of  adaptability  as  we  do  our  own. 

Buy  right  and  buy  now!  The  Electric  Truck  is  the  greatest  aid  to  economy 
in  city  teaming  and  light  delivery  that  this  century  has  produced.  Investigate.  Get. 
the  facts.  Get  Catalogue  No.  101,  anyway. 


General  Vehicle  Company,  Inc. 


General  Office  and  Factory 

Long  Island  City,  N.  Y. 


NEW  YORK 

Copyright.  1914. 


CHICAGO 


BOSTON 


PHILADELPHIA 


Burton  Process  of  “Cracking”  to 
Make  Gasoline 

( Concluded  from  page  5.) 

Mr.  Burton  puts  his  valve  beyond  the  con- 
denser, so  that  pressure  is  applied  not 
only  to  the  liquids  in  the  still  but  to  the 
gases  condensing  in  the  coil. 

In  using  the  apparatus,  there  is  intro- 
duced into  the  still  a quantity  of  the  re- 
sidual portion  of  the  paraffine  series  of 
petroleum  distillation — let  us  say  the  dis- 
tillate known  as  fuel  oil,  which  has  a boil- 
ing point  of  upward  of  500  deg.  Fahr.  The 
valve  is  normally  closed.  Heat  from  the 
fire-chamber  distills  the  volatile  constitu- 
ents and  the  resultant  vapor  courses 
through  the  pipe  and  soil,  in  which  they 
are  condensed.  With  the  valve  tightly 
closed  against  the  escape  of  the  products 
of  condensation,  the  vapors  of  distillation 
accumulate  and  exert  a high  pressure, 
from  4 to  5 atmospheres,  upon  the  liquid 
in  the  still,  raising  the  boiling  point  from 
500  or  600  deg.  Fahr.  to  700-800  deg.  Fahr. 
This  pressure  of  the  vapors  combined 
with  their  contained  heat  converts  high 
boiling  members  of  the  paraffine  series 
into  low  boiling  members  of  the  same 
series.  The  valve  is  opened  from  time  to 
time  to  draw  off  the  products  of  conden- 
sation into  the  receiver.  The  intervals  of 
drawing  off  are  sufficiently  frequent  to 
avoid  filling  the  coil  with  liquid.  In  the 
meantime  the  relief  valve  is  occasionally 
opened  to  relieve  gas  pressure  near  the 
lower  end  of  the  coil,  which  is  otherwise 
likely  to  obstruct  operations. 

The  resultant  gasoline  is  a product  be- 
longing to  the  paraffine  series,  the  same 
as  the  petroleum  residue  from  which  it 
was  distilled.  Mr.  Burton  makes  no  at- 
tempt to  account  for  the  effect  of  the  back 
pressure  from  the  extreme  end  of  the  con- 
densed coil  upon  the  contents  of  the  holder 
in  preventing  transformation  of  the  par- 
affine series  into  the  objectionable  ethy- 
lene series,  but  it  is  the  fact  that  such 
effect  ensues. 

This  method  of  distillation  is  continued 
until  what  is  left  is  a thin,  syrup-like 
residue,  marking  the  limit  of  the  Burton 
process  when  first  patented.  It  has,  how- 
ever, been  greatly  improved  since  then.  In 
the  recently  perfected  process  the  residue 
is  taken  to  a second  still  of  ordinary  con- 
struction, there  to  be  subjected  to  heat  at 
approximately  atmospheric  pressure  until 
nothing  is  left  in  the  still  but  a solid 
residue.  The  liquid  product  of  this  dis- 
tillation is  reintroduced  into  the  first  still, 
mixed  with  a new  charge  of  the  original 
fuel  oil  character,  there  to  be  again  dis- 
tilled under  pressure. 

The  yields  of  finished  gasoline  that  can 
be  obtained  by  this  process  vary  widely 
with  the  character  of  the  so-called  fuel 
oil,  which  is  used  as  a raw  material.  Oils 
derived  from  crude  oil  from  one  section  of 
the  world  give  much  better  results  than 
oils  derived  from  other  sections.  Some 
oils  will  give  a yield  of  around  60  per  cent 
of  crude  gasoline  distillate,  while  others 
will  not  give  so  much. 

The  oil  secured  by  redistilling  the  prod- 
ucts from  the  original  distillation  are 
more  refractory  than  what  might  be  called 
“fresh”  stock.  It  is  therefore  impossible  to 
give  definite  figures  as  regards  yields,  but 
in  a broad,  general  way  it  might  be  stated 
that  the  process  in  question  will  at  least 
double  the  yield  of  finished  gasoline  prod- 
ucts from  a given  crude  oil. 

It  should  be  understood  that  the  gaso- 
line distillate  thus  produced,  while  usable 
in  internal  combustion  engines,  is  not  a 
deodorized  product.  To  render  it  such  re- 
quires redistillation  and  sulphuric  acid 
treatments. 

It  is  perhaps  too  early  to  say  what  this 
process  will  mean  to  the  commercial 
world  or  how  it  will  affect  the  prices  of 
gasoline.  Mr.  Burton’s  first  patent  on  this 
process  was  issued  January  7th,  1913,  and 
the  second,  making  use  of  the  35  per  cent 
residue  from  the  first  “cracking,”  was 
issued  August  4th,  1914.  The  fact  that 
the  Standard  Oil  Company  is  using  the 
process  in  a plant  built  for  the  purpose  is 
evidence  of  its  commercial  and  practical 
utility  as  well  as  of  its  scientific  interest. 
Logically,  if  the  process  itself  is  as  cheap 
and  economical  as  it  appears  to  be,  the 
coming  increase  of  consumption  of  gaso- 


line, by  the  thousands  of  new  automobiles 
and  other  calls  for  “motor  spirit,”  is  al- 
ready met  with  a means  for  making  sev- 
eral cobblestones  out  of  one  rock — several 
gallons  of  gasoline  where  only  one  grew 
before. 

Military  Tactics  and  the  Motor 

( Concluded  from  page  9.) 
and  miles  in  the  rear  of  the  battle  line,  as 
far  beyond  the  range  of  heavy  artillery 
fire  as  possible.  Connection  with  the  fir- 
ing line  is  maintained  by  telephone  and 
by  motorcycle  dispatch  riders.  In  fact, 
the  latter  are  pressing  the  automobiles 
hard  for  honors  in  this  field. 

It  is  getting  dark.  A fog  seems  to  settle 
over  the  battlefield,  the  smoke  from  burn- 
ing farm  houses,  haystacks,  and — well, 
and  “other  things” — hangs  like  a pall  over 
everything.  Suddenly  a sputtering  motor- 
cycle flashes  past  at  a speed  of  more  than 
a mile  a minute.  In  the  continuous  crack- 
ling of  small  guns  and  rifles  the  noise  of 
the  racing  motorcycle  is  almost  lost.  Peer- 
ing with  eyes  strained  to  the  point  of 
tears  into  the  dim  light  ahead,  his  sharp 
electric  horn  screeching  an  alarm  for- 
ward, the  rider  flashes  by,  at  every  in- 
stant of  his  ride  flirting  with  death,  be- 
cause of  the  darkness  ahead.  Suddenly  he 
shuts  off  the  gas  and  slams  down  the 
brake  with  all  his  power.  He  just  man- 
ages to  stop  as  his  front  wheel  touches  the 
rear  of  a convoy  truck  going  slowly  to  the 
rear.  Past  the  truck,  ordering  the  driver 
to  stick  farther  to  the  right  of  the  road, 
he  goes,  and  soon  he  finds  “his”  truck  de- 
tachment. An  order  to  the  driver  in 
charge,  and  the  whole  convoy  starts  for  the 
battle  lines.  The  motorcyclist  acts  as 
guide,  so  as  to  insure  quick  delivery  of 
the  ammunition  needed  at  such  and  such 
a place.  Each  regiment  has  one  or  two 
such  dispatch  riders  ready  at  all  times. 
They  sometimes  get  no  real  rest  for  days 
at  a time,  snatching  a bit  of  sleep  after 
having  fetched  one  convoy  to  the  point 
needed. 

The  ammunition  column  thunders  past 
the  watcher  on  the  roadside.  Powerful 
gasoline  trucks,  driven  without  any  regard 
to  efficiency  or  economy  of  operation — 
solely  with  the  idea  of  getting  there,  and 
getting  there  as  quick  as  the  roads  will 
permit.  Hardly  has  the  column  reached 
its  destination  when  an  urgent  request  is 
received  by  the  commanding  general  for 
reinforcements  to  a certain  danger  point. 
The  telephone  carries  the  message  to  a 
motor  column  in  the  rear,  and  fifty 
motor  buses,  tractors  with  two  and  three 
trailers,  all  loaded  to  capacity,  rush  for- 
ward. Three  additional  regiments  reach 
the  point  of  danger  within  a fraction  of 
the  time  it  would  have  taken  an  old-fash- 
ioned “orderly”  to  gallop  to  the  command- 
ing general  on  the  well-known  “hill  over- 
looking the  battlefield.”  The  “hill”  in  this 
case  happens  to  be  a captive  balloon  fully 
3,000  feet  above  the  trenches. 

A lull  in  the  bombardment.  Wounded 
are  picked  up  by  the  sanitary  corps  and 
carried  to  certain  collection  points  in  the 
rear  of  the  trenches.  Every  little  while 
motor  ambulances  call  at  these  points  and 
carry  away  those  whom  it  has  been  pos- 
sible to  save  under  the  artillery  attack. 
The  motor  ambulances,  in  the  case  of  the 
French  armies,  go  back  to  cities  in  which 
facilities  for  the  treatment  of  the  wounded 
can  be  found,  while  in  the  case  of  the  Ger- 
man armies  well  equipped  hospital  trains 
of  twenty-five  to  thirty  coaches  wait  at 
some  convenient  gathering  point  behind 
the  battle  line,  to  which  point  the  motor 
ambulances  carry  their  loads. 

Steam  Tractors. 

One  of  the  surprises  of  the  British  ex- 
peditionary forces  has  been  the  excellent 
showing  of  the  fleet  of  110  Foden  steam 
trucks  as  heavy  tractors.  For  slow  haul- 
age of  three  and  more  trailers,  of  heavy 
artillery,  and  as  repair  wagons  with  com- 
plete electrical  equipment,  these  steam 
trucks  have  given  invaluable  service. 
They  are  easily  kept  in  repair  and  they 
burn  small  anthracite  coal  as  well  as 
crude  oil  and  kerosene.  In  the  first  batch 
of  steam  trucks  there  was  considerable 
difficulty  about  fuel,  and  a whole  column 
came  near  being  wrecked  because  of  the 
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1 CLAIMED  that  the  New  Alkaline 
Storage  Battery  would  make  the  Elec- 
tric Vehicle  the  cheapest  means  of  Street 
Transportation,  but  I had  only  my  private 
tests  to  satisfy  me.  Today  thousands  of  Edison 
Batteries  in  thousands  of  Trucks  and  Delivery 
Wagons  are  making  Operating  Records  that 
are  easily  investigated  by  all.  After  the  four 
or  five  years  of  hard  service  that  many  of 
these  vehicles  have  had,  is  it  possible  to  deny 
that  my  claim  is  proved? 

Thomas  A . Edison 


ADAMS  EXPRESS  COMPANY 


242  WEST  47th  STREET 


MOTOR  VEHICLE  DEPARTMENT 
GEORGE  STEVeNS 


lecember  7th  1914 


Edison  Storage  Battery  Company 
Orange,  N.  J. 


Attention  of 
Rr  A.  Bachman, 
V.P.&-  Cenl  Mngr 


Gentlemen 


Thank  you  for  consenting^*©  extend  from  five  to 
six  years  the  conditions  ofsefir  guarantee  regarding  renew- 
al of  positive  plate^^^ 


TJi^'-'Sverage  operating  cost  per  battery  per  month 


HERE  IS  ONE  RECORD -A  REPORT  — ON 
22  FIVE -YEAR -OLD  EDISON  BATTERIES 


-e^-The  twenty- two  trucks  at  Indianapolis,  equipped  with 
Edison  Batteries  lnjfiovember  190g)and  averaging,  about  660 


COMPARE  THESE 
EDISON  FIGURES 
WITH  THE  COSTS 
OF  ANY  OTHER 
KNOWN  METHOD 
OF  DELIVERY 


month,  is  as  follows 


TOTAL 


BATTERY  MAINTENANCE 


CURRENT 


YEAR 


(Refilling,  pew  solution,  (Purchased 
watering,  cleaning,  all  by  meter) 
repairs,  inspection,  etc.) 


laterlal 


Labor 


1910 

1911 

1912 

1913 


Tlif  Eiliton  Storage  Bittrry  Pl»m  at  Orange.  N J . i»l> not  atleciril 
l>>  dir  f\tt  in  the  Edi»on  Phonograph  Work*  on  December  9»h 

Write  for  Bulletins  on  the  use  of  Edison  Batteries  for  Lighting 
Country  Houses,  ignition  and  Lighting  of  Gasoline  Cars,  Yacht 
Lighting,  Railway  Train  Lighting  and  Signaling,  Telephone, 
Telegraph  and  Wireless  and  High-priced  or  Low-priced  Passenger 
Electrics 

Edison  Storage  Battery  Company 

Orange,  New  Jersey 

( "New  York  Chicago  Boston  Cleveland  Washington 
Distributors  In  ( s#n  FranciK.0  Lo%  Angeles  Portland,  Oregon  Seattle 


;erage  total  operating  cost  per  battery  per 


therefore 


!16.55Jfor  a period  of  five  years 


Tie^verage  mileage  per  truerk  was  about(40,000^ 
the  no|t  f jl  per  mile^  The 


this  time 


which  re< 


batteries  are  still 


Yours  very  truly 


Super intendeat 
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YEAR 

AKRON.  OHIO 

S-V  Truck  Tires 


This  Truck  Tire 

Wins  on  the  Cost  Book 

These  1915  Goodyear  S-V  Tires — pressed  onto 
the  wheel— now  solve  the  truck  tire  problems 
that  have  baffled  all  makers.  Goodyear  ex- 
perts worked  8 years  for  this  triumph;  and 
their  research  costs  us  $100,000  yearly. 

They  built  74  separate  tire  structures  of  this  type 
alone.  Then  2,100  test  tires  were  made  and  run.  On 
each  we  kept  a careful  record  of  cost  and  performance. 
Truck  owners,  also,  tested  these  tires  by  the  side  of 
others. 

These  tests  all  prove  conclusively  that  this  is  the  final 
truck  tire  men  have  sought  from  the  first. 

Cut  Cost  5 Ways 

Note  these  definite  economies  that  Goodyear  S-V 
Truck  Tires  bring — 

Reduce  Tire  Mile  Cost — by  giving  10%  more  available  tread 
rubber. 

Reduce  Cost  of  Mounting  Tires  75%  to  85% — by  ending 
preliminary  work  on  wheels,  ending  the  purchase  of  metal  bands, 
flanges,  bolts  and  wedges. 

Save  Cost  of  Carrying  Excess  Weight — by  abolishing  these 
metal  fastenings  on  all  four  wheels. 

Reduce  Depreciation — by  correct  cushioning;  both  the  truck 
and  load  are  protected. 

Save  Power — by  means  of  Goodyear  design  and  compound. 

Keep  Trucks  Going 

Every  minute  a truck  is  moving  means  money. 
Wrong  tires  cause  costly  “ layups  ” — the  time  it  takes 
to  apply  them,  time  for  after-adjustments,  time  for  fre- 
quent renewals  and  repairs. 

Goodyear  S-V  Tires  never  do  that. 

They  are  applied  in  5 or  10  minutes.  No  tinkering 
to  make  wheels  conform — no  fastenings  to  buy — no 
boring  bolt  holes. 

For  Goodyear  experts  discovered  a process  that 
welds  in  life-long  unit  the  soft  rubber  tread,  hard  rub- 
ber backing  and  channel  steel  base. 

See  What  Users  Say 

Write  today  for  letters  from  truck  owners,  cost  facts  and  full 
particulars.  You  owe  this  to  your  business.  For  you  lose  dollars 
every  day  you  delay.  Address  Desk  132 

The  Goodyear  Tire  & Rubber  Company,  Akron,  Ohio 

Makers  of  Goodyear  Automobile  Tires 
We  make  Demountable  Block  Cushion  and  other  Types  of  Truck  Tires 


dense  columns  of  smoke  given  off  by  the 
steam  wagons.  The  German  artillery, 
more  than  seven  miles  away,  got  the  range 
of  the  smoke  column  and  big  shells 
dropped  amid  the  convoy,  wrecking  three 
of  the  Fodens  and  damaging  others  se- 
verely before  the  trouble  with  the  fuel 
could  be  remedied.  Besides  the  big  fleet 
of  110  Fodens,  there  are  about  SO  other 
steam  trucks,  of  four  different  makes,  in 
use  behind  the  battle  lines.  For  slow, 
heavy  tractor  work  the  steamers  are  pre- 
ferred to  the  50  and  100  horse-power  gaso- 
line trucks.  Generally  a complete  fleet  of 
steam  wagons  consists  of  about  thirty 
vehicles,  including  a few  trailers,  a repair 
wagon,  a 1,000-gallon  water  tank  wagon 
with  high  speed  pump  installation,  stores 
and  equipment  sufficient  to  make  the  en- 
tire fleet  self-sustaining  for  six  months 
under  war  conditions.  The  personnel  of 
such  a fleet  consists  of  one  officer,  sixteen 
non-commissioned  officers,  sixty  drivers, 
five  mechanics,  two  boilermakers,  two 
smiths,  two  wheelwrights,  two  motorcycle 
orderlies,  and  one  cook. 

The  driver  of  one  of  the  heavy  trucks, 
in  a letter  to  his  folk,  complains  that  he 
never  knows  where  he  is  going.  He  says 
that  a motorcyclist  precedes  the  first  truck 
of  a column,  and  the  driver  of  that  truck 
has  orders  to  follow  the  cyclist.  The  other 
drivers,  of  course,  “follow  the  leader.”  On 
one  occasion  the  whole  convoy  made  a 
rush  trip  which  lasted,  with  few  stops, 
three  whole  days. 

Signal  Troubles. 

The  old-fashioned  signal  “halt”  called 
by  a sentry  on  the  roadside  probably  will 
have  to  be  amended  in  some  way.  On 
numerous  occasions  drivers  of  motor 
trucks,  motorcycles  and  swift  touring  cars 
have  dodged  death  by  a hair’s  breadth.  A 
dozen  or  so  are  reported  to  have  been 
killed  because  of  the  old-fashioned  “halt” 
shouted  by  a soldier.  The  sputtering 
motor  downs  the  call,  and  the  first  inti- 
mation the  driver  of  a car  gets  that  any- 
thing is  wrong  is  a rifle  bullet  singing  past 
his  head.  Complaints  from  drivers  have 
caused  a change  in  the  challenging  along 
some  of  the  most  frequently  used  roads. 
A red  lantern  is  waved,  and  if  the  driver 
does  not  stop  instantly  there’s  apt  to  be  a 
vacancy  on  that  particular  truck. 

Far-reaching  Accidents. 

On  what  slight  chances  the  safety  of  a 
whole  army  sometimes  depends  was  shown 
in  the  early  part  of  September  during  a 
retreat  of  a French  division  to  another 
fortified  position.  There  was  only  a sin- 
gle road  of  medium  width,  along  which 
the  swift  retreat  was  made.  A desperate 
attack  of  the  Germans  in  greatly  superior 
numbers  was  launched  at  this  point,  and 
the  whole  division  took  to  the  motors  for 
rapid  withdrawal.  At  the  high  speed 
made,  one  of  the  big  trucks  near  the  head 
of  the  column  skidded  and  upset,  pitching 
its  load  of  heavy  cases  of  ammunition  into 
the  road  and  blocking  it  completely  for 
all  vehicles.  It  took  forty-five  minutes  to 
clear  the  debris,  and  in  that  time  the  Ger- 
man artillery  dropped  hundreds  of  shells 
into  the  surging  mass  on  the  road.  Four- 
teen heavy  trucks  had  to  be  abandoned, 
after  having  been  rendered  useless  by  re- 
moval of  important  parts.  Almost  a thou- 
sand men  were  killed  and  three  times  that 
number  wounded — all  because  a truck 
skidded  at  the  wrong  time! 

In  another  case  reported  from  Belgium, 
a motorcycle  orderly  guiding  an  ammuni- 
tion train  to  its  destination  was  struck  by 
a small  piece  of  shrapnel  in  such  a man- 
ner as  to  make  him  lose  control  of  the 
wheel.  He  crashed  into  a tree  on  the  way- 
side  and  was  knocked  unconscious.  The 
accident  happened  shortly  before  a cross- 
road point,  and  the  motor  column  at- 
tempted to  go  ahead  without  the  guide. 
The  wrong  road  was  chosen,  and  the  Col- 
umn brought  up  a half  hour  later  at  the 
field  kitchen  station  belonging  to  another 
army  corps.  Nearly  ten  miles  away  a 
regiment  was  out  of  ammunition  and  had 
to  withstand  a withering  fire  from  the 
enemy  without  being  able  to  reply  ef- 
fectively. 

Tile  Rubber  Tire  Problem. 

Except  on  the  fast  cars  used  by  the  of- 
ficers, pneumatic  tires  are  strictly  tabooed. 
Even  on  motor  ambulances  the  solid  rub- 


LEGAL  NOTICES 


PATENTS 

If  you  have  an  invention  which  you  wish  to 
patent  you  can  write  fully  and  freely  to  Munn 
Co.  for  advice  in  regard  to  the  best  way  of 
obtaining  protection.  Please  send  sketches  or  a 
model  of  your  invention  and  a description  of 
the  device,  explaining  its  operation. 

All  communications  are  strictly  confidential. 
Our  vast  practice,  extending  over  a period  of 
more  than  sixty  years,  enables  us  in  many  cases 
to  advise  in  regard  to  patentability  without  any 
expense  to  the  client.  Our  Hand  Book  on  Patents 
is  sent  free  on  request.  This  explains  our 
methods,  terms,  etc.,  in  regard  to  PATENTS, 
TRADE  MARKS,  FOREIGN  PATENTS,  etc. 

All  patents  secured  through  us  are  described 
without  cost  to  the  patentee  in  the  SCIENTIFIC 
AMERICAN. 

MUNN  & COMPANY 

361  BROADWAY.  NEW  YORK 
Branch  Office,  625  F Street,  Abashing  ton,  D.  C. 


Classified  Advertisements 

Advertising  in  this  column  Is  75  cento  a line.  No 
less  than  four  nor  more  than  12  lines  accepted.  Count 
seven  words  to  the  line.  All  orders  must  be  accom- 
panied by  a remittance. 


AGENTS  WANTED 

AGENTS.  500%  Profit.  Free  Sample  Gold  and 
Silver  Sign  Letters  for  store  fronts  and  office  win- 
dows. Any  one  can  put  on.  Big  demand  every- 
where. Write  today  for  liberal  offer  to  agents. 
Metallic  Letter  Co.,  438  N.  Clark  St.,  Chicago.  U.S.A. 

BUSINESS  OPPORTUNITIES 

A GOOD  RELIABLE  INSTITUTION  wants  to 
manufacture  patented  articles  on  a royalty,  or  make 
some  satisfactory  arrangement  with  the  inventor, 
something  in  the  line  of  brass  or  electrical  goods  pre- 
ferred,— or  we  are  in  a position  to  finance  a small 
manufacturer  who  has  not  sufficient  capital  to  carry 
on  his  business  by  buying  it  outright  or  by  making 
some  other  arrangement  that  might  be  satisfactory 
to  the  owner.  For  particulars,  address  J.  W,  J., 
Box  773,  New  York. 

MARKETING  INVENTIONS 

IN  CONNECTION  with  the  developments  of  its 
own  laboratories  the  undersigned  is  willing  to  consider 
any  meritorious  inventions  ready  for  the.  market,  es- 
pecially those  relating  to  motor  car  and  mechanical 
lines.  Address  with  copy  of  patent.  McCormick 
Laboratories.  McCormick  Mfg  Co.,  Dayton.  Ohio. 

PATENTS  FOR  SALE 

PATENT  ON  IMPROVEMENT  in  Water 
Meters,  particularly  that  class  known  as  the  disk 
meter,  where  disk  revolves  about  center,  and  having 
a bearing  to  prevent  any  sediment  settling.  Address 
Charles  Urkevitc.  30  Story  St.,  South  Boston,  Mass. 


ELECTRIC  LIGHTING  FOR  AMATEURS 

How  a small  and  simple  experimental  installation  can 
be  set  up  at  home.  Scientific  American  Supplement 
1551.  Price  10  cents.  For  sale  by  Munn  & Co., 
Inc.,  and  all  newsdealers. 


The  Reaction 
Has  Set  in 

against  complicated  and  over, 
grown  automobile  Lighting  sys- 
tems. “ H-C”  Magneto  Gener- 
ators do  the  work  with  far  less 
trouble  and  expense. 

Send  for  Booklet 
The  Holtzer  Cabot  Electric  Co. 


ro.  111. 


<AlrtS»A  U.l 


50  light  Dynamo 
$55  on  payment  of 
$5  per  month. 


HOBART  BROS.  CO.,  Troy,  Okie 


Hotel  Puritan 

•Commonwealth  Avenue,  Boston,  near  Massa- 
chusetts Avenue  car  lines  and  subway  station. 

(Ebr  BiBlturlxnr  iBoatmt  Sjmtar 

Some  globe  trotters  have  been  good 
enough  to  say  that  the  Puritan  is 
one  of  the  most  attractive  and  home - 
, like  hotels  in  the  world. 

Wholly  Reasonable  Rates 
Our  illustrated  booklet  will  be  mailed  on  receipt  of  your 
card.  s.  A.  COSTELLO,  MANAGER. 


High-Grade 
Instruction  by 
Correspondence 


Four  Courses:  College,  Post-Grad- 
uate, Business  Law  and  Bar 
Examination  Review,  Improved 
Methods;  Standard  Text- books. 
Leading  Cases;  Lectures;  Moot 
Court;  Brief-Writing;  Practice; 
Degrees.  Classes  begin  each 
month.  Actual  daily  lessons.  Not 
a “book-selling  concern”  but  a 
recognized  Law  School 
Approved  by  Bench  and  Bar 
Write  today  for  Catalog  giv- 
ing the  Rules  for  Admission 
to  the  Bar  and  showing  the 
Requirements  in  each  State. 

Chicago  Correspondence 
School  of  Law 
5 19  Reaper  Block  Chicago 
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A Totally  New  w2g?N 


Excelling  quality — never  before  produced  except  in  the  biggest  and  most  costly  cars — is  now, 
for'  the  first  time,  obtainable  in  a car  “not  quite  so  big” — and  at  a price  hitherto  impossible: — 
The  New-Size  Winton  Six  at  $2285. 

This  car  gives  you  everything  that  makes  an  automobile  high-grade,  good  to  look  at,  delightful 
to  use,  and  creditable  to  own — even  to  that  final  note  of  quality,  your  own  personally  selected 
color  scheme. 

Here  are  Some  of  its  Major  Features : 


Motor — The  famous  Winton  Six-Cylinder  L-head  motor.  Bore,  3 % inches.  Long 
stroke,  5K  inches.  Ratio  of  stroke  to  bore,  1.44  to  1.  Big  valves.  Spark  plugs 
in  head.  Fly  wheel,  crank-shaft,  pistons,  and  connecting  rods  balanced.  Crank- 
case divided  into  upper  and  lower  halves.  Motor,  clutch,  and  transmission  in 
unit  power  plant,  completely  housed. 

Wheel  Base — 128  inches;  eight  inches  shorter  than  the  Model  21  Winton  Six. 

Electric  Features — Bijur  starting  and  lighting  system  with  separate  motor,  gener- 
ator, and  storage  battery.  Head,  signal,  tail,  and  dash  lights.  Bosch  ignition. 

Carburetor — Rayfield,  special  type.  Dash  control.  Primer  oii  cowl  board. 

Fuel  System — Seamless  gasoline  tank  of  21  ^-gallon  capacity  at  rear  of  frame. 
Gasoline  carried  by  air  pressure  to  auxiliary  tank  under  cowl;  flows  by  gravity  to 
carburetor.  Cleanest  and  safest  system.  Main  tank  has  gasoline  gage. 

Lubrication — Oil  circulation  by  means  of  gear  pump  in  crank-case.  Practically 
infallible;  a system  that  has  made  the  Winton  Six  the  best  lubricated  motor  in 
the  world. 

Cooling — Honeycomb  type  radiator  of  large  capacity.  Cylinders  fully  water- 
jacketed.  Gear-driven  centrifugal  circulating  pump.  Radiator  fan. 

Clutch — Five-pair  dry-plate  clutch.  Highly  effective  in  operation,  and  easily  con- 
trolled. 

Transmission — Selective  sliding  gears;  four  ahead  and  one  reverse.  Direct  drive 
on  third.  Lockout  on  reverse. 

Steering — Left-hand  drive,  with  center  control.  Worm  and  gear  steering  mech- 
anism. Self-lubricating  bushings. 

Drive — Drive  shaft  has  internally  lubricated  universal  joint  at  each  end.  Spiral 
bevel  gears  in  rear  axle. 

Axles — Elliott  type  drop-forged  front  axle.  Full  floating  type  rear  axle. 

Springs — Chrome  vanadium  steel  springs.  Semi-elliptical  front.  Three-quarter 
elliptical  rear.  Rear  springs  underslung.  Dann  oil-cushionized  inserts  in  all 
springs.  Resilient  and  squeakless. 


Wheels — Wood  or  wire  wheels  at  purchaser’s  option.  All  wheels  run  on  Timken 
roller  bearings. 

Brakes — Two  contracting  and  two  expanding  brakes  of  liberal  size,  all  on  rear 
axle. 

Tires  and  Rims — 36  by  4J^  inch  tires  on  all  wheels.  Non-skid  tires  on  rear 
wheels.  Firestone  demountable  rims. 

Tire  Inflation — Motor-driven  air  pump  provides  pressure  for  tire  inflation. 

Accessibility — To  make  all  working  parts  quickly  accessible  has  always  been  the 
Winton  policy.  That  policy  has  been  thoroly  observed  in  this  model. 

Body — The  American  Beauty  type,  a creation  that  makes  this  a genuine  pleasure 
car.  Especially  graceful  in  design,  and  the  last  word  in  comfort.  Divided  front 
seats  without  extra  charge,  if  you  desire  them.  Spacious  doors  on  concealed 
hinges.  Finest  of  coach  leather.  Information  upon  request  about  roadster, 
coupe,  limousine,  and  other  bodies. 

Top — One-man  top  of  silk  mohair,  with  handy  Jiffy  curtains  that  are  put  up  or 
taken  down  without  alighting  from  the  car.  Top  attached  to  glass  front. 

Wind  Shield — Handsome  and  sturdy.  Fine  plate  glass.  Both  sections  adjustable; 
upper  for  rain  vision,  lower  for  ventilation. 

Equipment — In  addition  to  features  named  above,  the  equipment  includes  Warner 
speedometer,  clock,  and  Klaxon  horn.  Latter  is  carried  out  of  sight,  under  the 
bonnet.  Horn  button  in  center  of  steering  wheel. 

Colors — To  avoid  the  monotony  of  cars  that  lack  distinction  and  individuality,  we 
permit  the  widest  range  of  color  schemes  on  this  car.  Each  buyer  may  have  his 
car  finished  to  suit  his  individual  taste.  Metal  parts  trimmed  in  nickel. 

Service  — Buyers  of  this  car  will  be  entitled  to  the  same  thoro  gratuitous  service  that 
is  extended  to  buyers  of  the  Model  21  Winton  Six.  That  means  continuous 
satisfaction. 

Price — This  car,  which  we  term  the  Model  21  A,  sells  at  $2285,  f.  o.  b.  Cleveland. 


Completely  descriptive  catalog  upon  request 

The  Winton  Motor  Car  Co. 

The  World's  First  Maker  of  Sixes  Exclusively 

1080  Berea  Road,  Cleveland,  Ohio,  U.S. A. 


AT  A NEW  PRICE-$2285 
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A Wonderful 
Storage  Battery 

A LL  good  batteries  are  efficient  when  new.  But 
1 L experience  proves  the  average  life  of  storage 
batteries  in  starting  and  lighting  service  to  be  from 
nine  to  thirteen  months.  Many  do  not  last  as  long. 

Experts  Say  Impossible 

A prominent  manufacturer  of  starting  and  lighting  systems  recently  said  a 
battery  giving  even  5%  more  efficiency  would  be  almost  revolutionary. 


Victor  S.  0.  S.  Batteries  will  give  25  per  cent,  to  50  per  cent, 
more  efficiency  After  Six  Months’  Service  than  any  other  lead 
plate  battery  now  on  the  market,  and  their  life  is  twice  as  long 


ALL  CLAIMS  PROVEN 


A VICTOR  S.  O.  S.  6 VOLT  100  AMPERE 
hour  battery  In  actual  service  for  17  months 
was  tested,  abused  and  tested  again  as 
follows : 

WAS  OVERCHARGED  AND  OVERHEAT- 
ED AND  ENTIRELY  DISCHARGED  WITH- 
OUT ANY  INJURY  WHATEVER.  (This 
was  done  not  once  but  many  times.) 

STOOD  IDLE  FROM  DEC.  12th,  1913, 
UNTIL  APRIL  1st.  1914,  RECEIVING  NO 
CARE  WHATEVER  DURING  PERIOD  OF 
IDLENESS.  AFTER  CHARGING  IT  HAD 
THE  SAME  EFFICIENCY  AS  WHEN  NEW. 
(Other  batteries  must  be  charged  and  dis- 
charged once  or  twice  a month  when  idle  or 
they  will  be  seriously  harmed  and  even  ruined 
for  further  service.) 


SEVEREST  TEST  OF  ALL  : 

Nov.  9th,  1914,  an  expert  electrical  engineer 
put  a dead  short  circuit  across  terminals  of 
this  same  battery  and  applied  a high  trans- 
former test  to  reverse  polarity  of  battery. 
After  having  same  on  for  more  than f one 
minute  battery  was  tested  with  a meter  and 
found  to  be  in  first  class  condition. 

The  battery  was  then  disassembled  to  see 
effect  on  the  plates. 

PLATES  SHOWED  NO  SULPHATION  KnD 
HAD  NOT  BUCKLED  OR  CRUMBLEb  IN 
THE  SUGHTEST  DEGREE.  THIS  TE$T  IS 
THE  MOST  SEVERE  TO  WHICH  A STOR- 
AGE BATTERY  CAN  BE  SUBJECTED. 


CAR  MANUFACTURERS.  A starting  and  lighting  system  is  no  better  than  its  battery. 
TEST  A VICTOR  S.  O.  S.  YOURSELF. 

DEALERS.  A VICTOR  AGENCY  WILL  ENABLE  YOU  TO  POSITIVELY  CONTROL 
LOCAL  BATTERY  BUSINESS.  Write  or  wire  for  proposition.  Immediate  action  is 
necessary. 

CAR  OWNERS.  THE  LIFE  OF  VICTOR  S.  O.  S.  BATTERIES  IS  TWICE  THAT  OF 
OTHERS  AND  EFFICIENCY  DURING  LIFE  MORE  THAN  TWICE.  YET  THE 
PRICE  IS  NO  MORE.  OUR  LITERATURE  IS  INTERESTING.  A postal  brings  it. 

VICTOR  S.  O.  S.  BATTERIES  FOR  STARTING  AND  LIGHTING.  LIGHTING,  HOUSE 
LIGHTING  AND  IGNITION. 

VICTOR  STORAGE  BATTERY  CO.,  2300  Fourth  Ave.,R0CK  ISLAND,  ILL. 


The  Three  Great  War  Numbers 

OF  THE 

Scientific  American 

With  hundreds  of  illustrations  and  accurate  data  concerning  the  great  European  War,  the  Armies, 
Navies,  Ports,  Aeroplanes,  and  Submarines  of  the  various  Nations,  together  with  descriptions  of  their 
methods  of  fighting.  Every  article  written  by  an  expert  authority. 

t THE  PRICE  OF  THESE  NUMBERS  IS  25c  EACH.  THEY  ARE  INCLUDED  IN  THIS 
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MOTOR  CAR  RESOURCES.* 


Type  of 
Motor  Car 

Great 

Britain 

France 

Russia 

Belgium 

Servia  i 

Ger- 

many 

1 

1 Austria-  i 
Hungary 

Turkey 

Armored  Cars 

500 

500 

200 

50 

1,000 

300 

10« 

1,200 

300 

1,400 

600 

Other  Heavy  Trucks . . 

18,000 

15,000 

500 

200 

50  ; 

15,000 

3,000 

300 

150 

300 

500 

200 

Touring  Cars  Available. 

250,000 

95,000 

15,000 

10,000 

100 

60,000 

20,000 

500 

Special  Army  Vehicles. 

* 

300 

100 

50 

i 

1,000 

500 

* These  figures  have  been  compiled  from  the  latest  available  official  statistics,  combined  with 
estimated  new  production  by  companies  under  military  control;  estimated  waste  of  the  first  four 
months  of  the  war,  calculated  on  the  basis  of  30  per  cent  of  the  total  in  use  in  September;  and  the 
reported  supplies  of  British  cars  to  Russia  and  American  cars  and  trucks  to  Great  Britain,  Russia 
and  Prance.  The  figures  make  no  claim  of  absolute  correctness,  but  are  merely  as  close  estimates 
as  an  “outsider”  is  able  to  make  at  this  time.  They  cannot  be  far  out  of  the  way. 


ber  tire  is  preferred,  because  of  the  im- 
mense trouble  caused  by  bullets  or  shrap- 
nel penetrating  the  pneumatic — usually  at 
the  most  inopportune  moment.  On  some  of 
the  British  armored  cars  twin  pneumatics 
are  used  on  the  rear  wheels,  but  in  the 
majority  of  cases  solid  tires  have  been 
mounted.  Safety  in  this  case  is  preferred 
to  a certain  degree  of  comfort. 

In  one  of  the  dispatches  sent  by  Gen. 
French  to  the  British  government,  em- 
phasis is  laid  on  the  necessity  of  having 
enough  spare  tires  for  all  sizes  of  wheels. 
A whole  fleet  of  trucks  had  to  be  aban- 
doned and  scrapped  during  the  wild 
scramble  across  northern  France  because 
there  were  no  extra  tires  for  the  trucks! 
Motor  truck  experts  now  at  the  front  cal- 
culate the  destruction  of  vehicles  at  about 
60  per  cent  of  the  total,  figuring  that  not 
more  than  40  per  cent  of  the  motor  trucks 
sent  to  the  front  will  ever  return  in  con- 
dition to  be  useful  for  anything  else.  The 
estimate  of  the  British  is  slightly  higher, 
reaching  nearly  70  per  cent,  while  that  of 
the  Germans  is  less  than  50  per  cent.  Sev- 
eral hundred  good  British  and  more  than 
a thousand  French  and  Belgian  trucks  are 
reported  to  have  been  repaired  by  the  Ger- 
mans in  the  big  F.  N.  and  Minerva  auto- 
mobile factories  in  Belgium.  The  Minerva 
plant,  especially,  has  proven  of  great 
value  to  the  invading  army,  because  of  its 
location  at  Antwerp,  so  near  the  scenes  of 
fighting. 

Special  Equipment. 

Among  the  special  types  of  vehicles  em- 
ployed in  the  campaign  are  a number  of 
200  horse-power  motor  plows  which  dig 
trenches  three  feet  deep  faster  than  a hun- 
dred men  can  dig  them  with  spades.  Huge 
steam  tractors  with  regular  roller  wheels 
for  smoothing  roads  are  used  for  pulling 
the  ‘ heaviest  weights,  while  caterpillar 
tractors,  of  the  type  made  in  Iowa  and 
Illinois,  pull  the  heaviest  siege  guns. 

Searchlight  wagons  are  used  exten- 
sively, some  with  acetylene  and  some  with 
electric  lights ; powerful  trucks  equipped 
with  electric  dynamos  for  charging  wire 
entanglements  with  high-voltage  electri- 
city; aeroplane  towing  and  repair  wagons; 
swift,  small  mail  delivery  wagons,  “cyk- 
lonettes”  on  the  German  side;  light  four- 
wheelers  on  the  side  of  the  Allies. 

Military  tactics  to-day  may  be  said  to 
rely  pre-eminently  on  the  motor  and  its 
speed.  Attacks  reaching  forward  at  the 
rate  of  thirty  miles  a day  are  no  novelty 
in  1915.  Retreats,  in  complete  order,  at  a 
speed  of  fifty  miles  a day  would  have 
been  called  impossible  by  military  men 
twenty  years  ago.  The  motorcar  has  revo- 
lutionized warfare,  in  its  complete  de- 
struction of  all  the  lore  of  centuries  re- 
garding military  tactics  it  has  proved  as 
ruthless  as  the  much  talked  of  42-centi- 
meter siege  gun  of  the  Germans  has  to  the 
fortresses  of  the  past  century. 

The  Car  of  1915 

( Concluded  from  page  10.) 
of  counter-balancing  his  crankshafts. 
This  lightening  and  balancing  has  come 
as  a matter  of  course,  for  it  is  absolutely 
essential  in  view  of  the  higher  piston 
speed  of  the  modern  motor. 

In  gearsets,  not  a great  deal  of  change 
is  noticeable;  it  is  significant  of  changes 
that  may  come,  however,  that  one  maker 
has  adopted  a type  in  which  all  gears  not 
in  use  remain  idle  and  not  idly  rotating, 
as  is  the  more  usual  custom.  This,  of 
course,  reduces  both  power  waste  and 
wear,  and  may,  therefore,  be  looked  upon 
as  commendable.  Disk  and  cone  clutches 
hold  about  their  accustomed  places  in 


popular  esteem,  but  there  has  been  a not- 
able change  in  propeller  shafts.  In  quite 
a number  of  cases,  these  now  are  tubular 
instead  of  solid.  Hence,  they  are  at  once 
lighter,  stiffer  and  less  liable  to  the  whip- 
ping which  may  constitute  a grave  evil 


Counterbalanced  crankshaft. 


in  some  of  the  modern  long  wheelbase 
vehicles. 

In  methods  of  filial  drive,  the  worm 
scarcely  has  made  any  advance,  though 
one  maker  has  adopted  it  during  the  year. 
In  the  commercial  vehicle  and  electric 
passenger  vehicle  fields,  however,  it  stead- 
ily is  coming  into  more  extensive  use. 
But  in  the  gasoline  pleasure  vehicle  field 
the  combination  worm  and  bevel  gear,  or, 
as  it  is  styled,  the  spiral  bevel  gear,  an- 
swers practically  all  of  the  requirements 
of  the  worm  gear,  but  offers  few  if  any 


Spiral  bevel  gear. 

of  its  disadvantages  in  the  way  of  manu- 
facturing difficulties  and  mounting  prob- 
lems. 

Still  another  place  where  the  promise 
of  last  year  has  been  lived  up  to  is  in 
the  spring  suspension.  The  cantilever  type 
of  spring,  which  last  year  first  became  at 
all  common  when  a number  of  makers 
adopted  it  all  at  once,  has  become  still 
more  common  and  now  has  taken  a firmly 
intrenched  place  in  the  industry.  Its  de- 


monstrated efficiency,  coupled  with  the 
worthy  fact  that  it  costs  less  than  other 
systems  using  more  material  to  obtain  a 
similar  result,  has  brought  it  to  the  at- 
tention of  the  industry. 

These  are  some  of  the  things  that  dis- 
tinguish the  car  of  1915  from  the  car  of 
1914,  though  they  are  not  all.  They  are 
a following  out  of  the  various  tend- 
encies which  made  themselves  apparent  a 
year  ago  at  this  time.  They  are  nearly 
all  little  changes  for  the  1 letter,  and  their 
very  smallness,  when  taken  each  by  itself 
apart,  compels  the  conclusion  that  we  may 
no  longer  look  for  big,  revolutionary 
changes  in  an  industry  so  well  founded 
on  sound  engineering  principles. 
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The  High  Speed  Automobile  Motor 

( Concluded  from  page  11.) 
discriminating  selection  of  materials,  and 
the  very  highest  grade  of  engineering  skill 
and  workmanship  throughout. 

It  is  this  very  high  standard  of  manu- 
facturing required,  combined  with  the  old, 
long-recognized  dislike  of  Americans  for 
high  speed  motors,  which  makes  automo- 
bile builders  hesitate  about  adopting  them 
as  a regular  feature.  The  Frenchman, 
with  small  output  and  skilled  hand  labor, 
can  maintain  this  required  standard  with- 
out much  difficulty,  but  to  accomplish  it 
on  the  scale  of  the  American  factory  out- 
put is  a far  different  thing  and  calls  for 
much  preliminary  work  and  experiment 
before  it  can  be  safely  launched  upon  the 
market. 

As  regards  the  four  principal  features 
which  must  be  considered  in  the  manufac- 
ture of  the  high  speed  motor,  that  of  suit- 
able valve  mechanism  is  probably  the 
most  important  as  well  as  the  most  vex- 
ing problem  confronting  the  engineer  at 
the  present  stage  of  development.  In  fact, 
it  is  undoubtedly  true  that  this  type  of 
motor  really  waits  at  present  upon  the 
satisfactory  solution  of  the  valve  mech- 
anism more  than  anything  else  from  an 
engineering  standpoint. 

* We  are  in  the  midst  of  the  melting  pot 
era  on  valve  design,  when  every  conceiv- 
able type  of  mechanism  from  modified 
poppet  style  to  so-called  sleeve,  rotary  and 
piston  types  is  being  experimented  with, 
adopted,  or  advocated.  There  is  much  con- 
fusion of  ideas  among  engineers  as  to  the 
relative  merits  of  each,  because  all  types 
have  not  been  tested  enough  yet  under 
actual  service  conditions,  and  particularly 
under  high  speed  requirements,  to  promote 
confidence  as  to  their  thorough  practica- 
bility. Furthermore,  the  introduction  of 
the  sleeve,  rotary  and  piston  valve  types 
complicates  the  matter  by  the  direct  rela- 
tion they  have  had  upon  the  lubrication 
problem.  If  such  valve  mechanisms  are 
adopted  a delicate  adjustment  of  lubrica- 
tion must  be  provided  to  prevent  excess 
accumulation  of  oil  on  the  ports  at  slow 
speeds  and  oil  starvation  at  high  speeds. 
The  range  of  motor  speed  being  greater, 
the  difficulty  of  such  lubrication  is  much 
increased  over  that  encountered  on  rela- 
tively slower-speeded  motors. 

The  ordinary  poppet  type  of  valve  af- 
fords a much  simpler  problem  as  regards 
lubrication,  but  has  two  serious  draw- 
backs for  high  speed  use.  One  of  these  is 
its  smaller  relative  port  area,  which  tends 
to  cause  strangulation  of  the  entering 
charge  as  well  as  of  the  exhaust  gases, 
and  hence  reduces  efficiency.  The  other  is 
the  risk  of  actual  fracture  of  the  valve 
stem  and  consequently  serious  motor 
damage  due  to  the  terrific  hammering  ac- 
tion of  this  style  of  valve.  This  type  is 
also  more  difficult  to  keep  in  adjustment 
on  high  speed  work.  Few  people  realize 
how  great  this  strain  is  in  poppet  valve 
action.  At  a speed  of  2,000  revolutions 
per  minute  of  the  motor  of  four-cylinder 
design  each  valve  must  be  jerked  from  its 
seat,  raised,  say,  y2  inch,  and  dropped 
again  through  the  same  distance  one  thou- 
sand times  in  a minute.  The  actual  time 
used  for  the  complete  opening  and  closing 
of  the  valve  is  of  course  only  a fraction 
of  a second,  and  it  is  this  high  frequency 
of  successive  hammer  blows  which  finally 
causes  rupture  of  the  valve  stem,  even 
though  the  blows  are  small  relatively  in 
intensity.  Also  the  alternate  heating  and 
cooling  of  the  valves,  particularly  of  the 
exhaust  valve,  has  a deteriorating  effect 
upon  the  strength  of  the  latter  and  hence 
shortens  its  life.  These  two  valve  de- 
stroyers have  their  most  powerful  effect 
in  the  high  speed  motor  on  account  of  its 
extreme  properties  in  all  directions,  and 
it  is  therefore  easily  apparent  why  the 
valve  mechanism  must  be  very  carefully 
worked  out  and  given  a most  searching 
test  before  adoption  as  a standard  pro- 
duct. 

It  is  of  course  only  a matter  of  time 
before  a thoroughly  satisfactory  valve 
mechanism  will  be  developed  for  this  style 
of  motor  and  combined  with  an  efficient 
oiling  system,  but  until  these  two  vital 
features  are  satisfactorily  disposed  of  we 
are  not  likely  to  see  any  extensive  rnanu- 
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facture  of  this  type  of  engine,  however 
desirable  it  may  be. 

The  matter  of  balance  has  already  been 
pretty  thoroughly  met  and  the  rules  to  be 
followed  are  more  or  less  generally  under- 
stood by  all  automobile  engineers.  The 
introduction  of  forged  steel  piston  rods  of 
very  uniform  size  and  light  weight  as 
well  as  of  composite  aluminium  pistons 
has  considerably  simplified  this  problem 
of  late.  In  high  speed  work  kinetic  bal- 
ance is  of  very  great  importance  and  the 
old  methods  of  balancing  according  to 
static  principles  are  no  longer  sufficient. 
For  instance,  a flywheel  when  mounted  on 
a shaft  and  set  on  knife  edges  can  be  bal- 
anced statically  without  great  difficulty  by 
merely  drilling  into  the  side  of  the  rim  of 
the  heavier  portion,  but  this  does  not  give 
any  assurance  that  the  center  of  gyration 
will  coincide  with  the  axis  when  it  is  re- 
volving. To  secure  a sufficient  approxima- 
tion to  the  latter  ideal  condition  necessi- 
tates a very  careful  testing  of  all  the  re- 
volving and  reciprocating  parts.  Failure 
to  maintain  this  high  standard  of  balanc- 
ing practically  eliminates  the  motor  from 
any  bid  for  success  in  the  high  speed  field, 
for  its  balance  must  be  so  perfect  that  its 
real  motor  speed  cannot  be  readily  de- 
tected. The  slightest  unbalance  produces 
vibration,  which  in  turn  attracts  the  at- 
tention of  the  occupants  of  the  car  to  the 
speed  of  revolution  of  its  motor.  To  be  a 
real  success,  the  latter  must  be  literally 
unobtrusive  as  regards  noise  and  vi- 
bration. 

Much  of  the  success  of  the  balancing 
problem  depends  upon  the  skill  of  the  de- 
signer in  proportioning  the  relative  parts 
and  selecting  the  materials,  so  that  no 
useless  metal  is  present  in  the  rotating  or 
reciprocating  members.  The  proper  com- 
bination of  strength  with  lightness  in  such 
units  as  the  pistons  and  connecting  rods, 
crankshafts,  etc.,  is  of  the  utmost  impor- 
tance, and  of  course  the  lighter  these 
parts  can  be  made  the  easier  the  balancing 
problem  becomes.  From  the  very  nature 
of  the  design  the  parts  of  a high  speed 
motor  of  equal  power  to  one  of  much 
slower  relative  speed  ranges  can  be  made 
considerably  lighter,  for  the  necessary  in- 
crease in  power  is  obtained  by  the  greater 
speed  of  the  motor,  and  the  piston  and 
hearing  pressures  are  therefore  less. 

The  common  practice  of  balancing  by 
merely  paring  off  component  parts,  such 
as  opposed  pistons,  will  not  suffice  for 
high  speed  standards.  Such  an  arrange- 
ment is  liable  to  produce  a disagreeable 
fore  and  aft  traveling  or  periodic  vibra- 
tion along  the  crankshaft  and  is  a make- 
shift arrangement  at  best.  Each  piece 
must  be  weighed,  inspected  and  sorted, 
with  the  object  of  maintaining  the  dupli- 
cate parts  of  each  individual  motor  at  the 
highest  possible  standard  of  uniformity. 

The  importance  of  the  balancing  propo- 
sition will  call  for  a considerably  higher 
standard  of  interchangeability  of  parts 
than  heretofore,  and  in  fact  the  repair 
men  will  also  come  in  for  an  increased 
share  of  responsibility  when  it  comes  to 
overhauling  such  motors.  It  will  never  do, 
for  instance,  to  put  in  an  extra  large  pis- 
ton in  order  to  stop  oil  from  passing  by 
into  the  combustion  chamber  or  resort  to 
any  other  of  the  numerous  tricks  familiar 
to  the  gentry  when  attempting  to  re- 
juvenate wornout  motors.  A little  care- 
less work  of  this  character  would  ruin  the 
finest  built  high  speed  motor  from  the  bal- 
ancing standpoint. 

When  the  small,  quiet  running  motor  of 
this  type  is  finally  produced,  however,  on 
a really  successful  commercial  scale,  it 
bears  promise  of  causing  a considerable 
revolution  in  motorcar  design,  the  prin- 
cipal effects  of  which  will  be  in  the  sav- 
ing of  space  and  weight  and  in  the  matter 
of  economy. 

These  savings  begin  with  the  motor  it- 
self, which  can  be  made  lighter  and  very 
much  more  compact  for  a given  horse- 
power output  than  anything  we  have  been 
accustomed  to.  On  account  of  the  higher 
speeds  at  which  it  runs,  all  shafting  and 
gears  can  be  made  lighter,  and  by  reason 
of  the  shorter  wheel  base  possible  from 
this  compact  design  a still  further  reduc- 
tion in  weight  is  secured.  This  weight 
reduction  proceeds  all  along  the  line  with 


Rice’s  Granolith 

A tou  h and  elastic  per- 
manent finish  for  concrete 
walls.  Becomes  a part  of 
the  cement  to  which  it  is 
applied.  One  coat  sufficient, 
unless  a gloss  is  desired. 
Makes  the  best  possible 
primer  on  inside  concrete 
and  brick  for  a second  coat, 
of  Rice’s  Mill-White  Paint, 

fiving  a tile  - like  enamel 
nish  at  no  more  expense 
than  lead  and  oil  paint. 

For  Concrete  Surfaces 


RICES 

GLOSS 

MILL -WHITE 


Sold  direct— write  us  for 
booklet  and  sample  board 

Sold  direct  from  our  factory  in  barrels 
containing  sufficient  paint  to  cover  20,000 
square  feet — one  coat. 

U.  S.  GUTTA  PERCHA 
PAINT  CO. 

23  Dudley  Street  Providence,  R.  I. 


The  cream  of  the  automobile  industry  uses 
<(  Barreled  Sunlight  ” in  their  plants. 


Test  it  out  yourself, 

under  our  guarantee 


You  can  easily  prove  to  yourself  that  Rice’s 
Gloss  Mill- White  will  give  19%  to  36%  more 
daylight;  will  save  you  money  in  making  re- 
painting less  frequent;  will  not  crack  or  scale; 
and  will  be  more  sanitary. 

Apply  Rice’s  in  a section  of  your  plant,  where 
a fair  comparison  can  be  made  with  the  interior 
finish  you  now  use. 


It  stays  white  longest 


Rice’s  Gloss  Mill-White  is  the  original  “mill- 
white.”  All  others  are  imitations.  It  is  the  only 
mill-white  which  contains  no  varnish.  For  that 
reason  we  guarantee  that  if  Rice’s  does  not  re- 
main white  longer  than  any  other  gloss  paint — 
applied  at  the  same  time  and  under  the  same 
conditions — we  will  give,  free,  enough  Rice’s  to 
repaint  the  job  with  one  coat.  W e also  guarantee 
that,  properly  applied.  Rice’s  will  not  flake  or 
scale.  You  cannot  lose  under  this  guarantee. 

Over  3,000  firms  use  and  praise  this  interior 
finish. 

Can  be  applied  over  cold-water  paint 


Hundreds  of  factories  where  cold-water  paint 
was  formerly  used  have  thus  been  treated  with 
Rice’s  Mill- White  and  the  flaking  and  scaling 
nuisance  permanently  obviated.  Not  only  has  a 
double  surface  thus  been  produced,  but  a tile-like 
smooth  finish  which  can  be  kept  clean  and  which 
also  reflects  light  and  WILL  NOT  SCALE. 


©1915  SCIENTIFIC  AMERICAN,  INC. 


January  2,  1915 


The  Postal  Life  is  the  Com- 
pany of  Safety  and  of  Saving 

A FINE  feature  in  the  growth  of  the  Postal  Life  Insurance 
Company  is  the  friendliness  expressed  in  daily  letters 
from  satisfied  policyholders — the  Company’s  best  asset. 

Postal  policyholders  are  friendly  because  they  are  satisfied, 
and  they  are  satisfied  because  they  know  that  the  Company — 
their  Company — is  safe,  and  also  that  it  saves  them  money. 


Safety 

The  Postal  is  sale  be- 
cause it  sets  aside  the  full 
reserves  required  by  law 
and  necessary  for  the 

payment  of  all  policy- 
claims,  now  and  in  the 
future. 


In  addition  to  this  legal 
reserve  — now  more  than 
$9,000,000  invested  in  in- 
terest-bearing securities — 
the  Postal  carries  a sur- 
plus and  has  ample 
funds  at  interest  in  lead- 
ing banks,  and  a special 
deposit  Of  $100,000.00 
with  the  State  of  New 
York  where  the  Company 
is  chartered. 

Jin 

Though  less  than  ten 
years  old,  it  now  pays — 
and  promptly  — more 
than  a million  dollars 
a year  to  beneficiaries 
throughout  the  Union  and 
elsewhere,  under  policies 
issued  through  the  Com- 
pany’s non-agency  meth- 
od and  under  those  as- 
sumed in  its  reinsurances. 


Net  Cost  Low  in  the 

POSTAL  LIFE 

because 

1st.  Commission  Divi- 
dends corresponding  to  what 
other  companies  pay  their 
agents,  less  a moderate  ad- 
vertising charge,  go  to  policy- 
holders the  first  year. 

2d.  Renewal -Com  mission 
Dividends  and  Office  Ex- 
pense Savings  covered  by 


9i 


guaranteed  dividends,  go  to 
policyholders  In  subsequent 
years. 

3d.  Beginning  at  the  close  of 
the  seeond  year,  the  Usual 
contingent  policy-dividends, 
based  on  the  Company’s  earn- 
ings, still  further  reduce  the 
cost  each  year  after  the 
first. 


Saving 

The  Postal  Life  saves  for 
its  policyholders  through 
its  economical  manage- 
ment. The  scientific  ap- 
plication of  hygienic  prin- 
ciples through  its  Health 
Bureau  also  prolongs  the 
average  life  of  policyhold- 
ers, resulting  in  decisive 
savings  in  mortality. 

JUT 

It  is  the  only  American 
Company  that  does  not 
employ  agents,  but  gives 
its  policyholders  the  bene- 
fit of  tbe  savings  from 
commissions  that  other 
companies  pay  their  agents 
tbe  first  year  and  every 
other  during  the  premi- 
um-paying period. 

JUT 

By  doing  businessdirect 
with  the  public  through  ad- 
vertising and  correspond- 
ence, the  Postal  Life  does 
away  with  numerous 
branch  offices  through- 
out the  country  and  vari- 
ous unnecessary  State 
requirements — two  very 
important  savings. 


The  Postal  is  thus  not  only  legally  and  scientifically  safe,  but  it  is 
made  doubly  safe  because  it  saves  where  other  companies  must  spend. 

Find  Out  What  You  Can  Save 

It  will  pay  you  to  write  to-day  for  the  Company’s  Official  Booklet,  “SOUND  INSUR- 
ANCE PROTECTION  at  Low  Net  Cost,”  also  official  figures  for  your  own  age,  on 
nciaonaneagirf  any  form  of  policy  — Whole-Life,  osiSSISISlSlStSip1 
•s  1 Limited  - Payment  Life,  Endow-  ffi7TR0N(}  fostax  points  jfl 

fjj  ment,  Joint-Life,  Child  s Welfare,  SJ  First: standardpoiicy  re - jfj 
f»{  * or  a Monthly-Income  Policy.  The  “I  m 

n|  Postal  issues  all  the  standard  forms  jfl  f^rce,  moreihanus* ooo,-  fn 
In  and  all  these  are  approved  by  the  yj  ooo.  jS 

fi  strict  New  York  State  Insurance  ffl  S 

ill  Department.  frj  fraternal  or  assessment.  U| 


Just  write  and  say: 

“Mail  insurance  particulars  as  per 
SCIENTIFIC  AMERICAN 
for  January  2,  1915” 

And  to  find  out  how  much  you 
save,  be  sure  to  give: 

1.  Your  full  name.  2 Your  occupation. 
3.  The  exact  date  of  your  birth. 


I 8TR0NG  POSTAL  POINTS 
I First:  Standard-policy  re~ 
I serves,  now  more  than  19.- 
1 000,000.  Insurance  in 
1 force,  morethanHS.OOO,- 
] 000. 

£ Second:  Old-line  legal- 
J reserve  insurance — not 

] fraternal  or  assessment. 

Third:  Standard  policv- 
1 provisions,  approved  by 
• the  New  York  State  In- 
j surance  Department. 

1 Fourth:  Operates  under 
J strict  New  York  State  re- 
1 QUirements  and  subject 
pj  to  the  United  States 
I]  Postal  Authorities. 

Q Fifth:  High  medical 

standards  In  the  selec- 
[J  tion  of  risks. 

[I  Sixth:  Policyholders' 

jj  Health  Bureau  provides 
I one  free  medicalexamlna- 
» tion  each  year,  if  desired. 


No  agent  will  be  sent  to  visit  you.  The  commission- 
savings  thus  resulting  go  to  you  because  you  deal  direct. 


> Wm.P.  MALONE,  President 


t The  New  Galloway  Masterpiece  “Six"  is  the  most 
dow  n- to- th e-minute  engine  that  mechanical  in- 
genuity can  produce.  It  is  perfectly  adapted  to 
furnish  power  to  the  shop,  tnemiii,  the  contrac- 
tor anywhere  and  where  ready,  steady,  reliable, 
efficient  and  economical  power  is  needed. 

I My  New  1915  Proposition 

!95S  Gallww  Sli. 


4 LEARN  TELEGRAPHY 

MORSE  and  WIRELESS  at  horn#  with  OMNIGRAPII 
AUTOMATIC  TKACHEIt  in  half  usual  lime — trifling 
cost.  Sends  you  messages  without  limit  auto- 
matically — easily  become  expert.  Price  $2.G0. 
Catalog  free.  OMMGHAPIl  MFC.  CO. 
Dept.  16.  39  Cortlandi  Street.  New  York. 

Whit tel»ey- Ford  Carbureter 

A . / v*  An  attachable,  adjustable,  dad),  caibureter 

J\ajUSier  .diurter  foe  the  Ford  Car,  that  will  enable 

FORD  CARS  TO  RUN  THE 

31  MILES  TO  THE  GALLON 

which  the  Ford  Company  haa  built  into  diem.  Eanly  attached, 
eanly  handled,  an  indispensable  help  to  every  Ford.  Remove, 
the  eueainr,  enable,  quick  and  pontive  carbureter  adjustment, 
by  any  Fordowuer.  Makea  Martins  euner.  running  better  and 
Save a Gasoline.  Full  ixotrucrioos.  PRICE  $1.00 
Prepaid.  Send  for  it  now.  W e guarantee  satul.ction  or 
money  refunded  without  quibble.  DEALERS!  This  is  the 
greeted  Ford  Leader  ever  offered.  You  should  carry  than. 

WH1TTELSEY  CO.,  De*.  8, 11  Broadway,  NEW  YORK 


I a total  amount  that  will  prove  a strong  road  in  which  three  counties  were  vitally 
inducement  to  the  would-be  purchaser  interested,  the  cost  of  improvement  of 
who  has  become  tired  of  the  constantly  which  would  not  be  less  than  $7,000  per 
increasing  weight  of  touring  cars  in  re-  mile,  and  furthermore,  piecemeal  im- 
cent  years.  This  feature  we  believe  will  provement  would  be  of  but  questionable 
have  a particularly  strong  appeal  when  it  value.  The  entire  road  must  be  improved 
is  further  realized  that  the  same  power  is  as  a single  unit.  The  State-aid  allotment 
still  available  in  an  even  smoother  drive  available  that  year  for  each  county  was 
than  formerly  with  the  slow  speed  type,  set  aside  for  this  road  with  the  under- 
and fully  as  much,  if  not  more,  room  and  standing  that  the  local  communities  raise 
comfort.  At  ordinary  car  speeds  a four-  the  additional  funds  required.  In  Albe- 
cylinder  motor  of  the  high  speed  type  marie  County  a portion  of  the  funds  was 
should  very  closely  approximate  the  raised  by  private  subscriptions  by  the 
smooth  torque  of  the  six-cylinder  motor  citizens  and  the  county  appropriated  the 
and  afford  a drive  entirely  free  from  the  remainder.  In  Augusta  County  the  coun- 
objectionable  jerking  and  bucking  of  the  ty  authorities  appropriated  the  necessary 
large  high-geared  four-cylinder  type  when  funds,  while  in  Nelson  County  the  entire 
the  latter  is  throttled  down  finely.  Con-  local  fund  was  raised  by  popular  subscrip- 
stant  tinkering  and  tuning  up  would  not  tion.  The  State  prepared  the  necessary 
be  as  necessary  on  this  type  either,  as  an  plans  and  supervised  the  construction, 
occasional  skip  would  scarcely  be  noticed  This  road  was  thus  built  through  the  co- 
except when  the  motor  was  well  loaded  operation  of  the  State,  the  counties,  and 
down.  private  citizens. 

Another  important  feature  not  often  Administrative  Organization  Essential, 
mentioned  in  analyzing  the  principal  char-  Whether  co-operation  in  road  work 
acteristics  of  the  high  speed  motor  is  its  among  smaller  communities  will  be  effi- 
valuable  braking  property.  Anyone  who  cient  and  prove  of  real  and  lasting  value 
has  ridden  in  the  front  seat  of  a taxicab  or  but  a costly  experiment,  depends  large- 
with  the  driver  must  have  observed  how  ly  on  the  administrative  organization, 
readily  these  little  cars  slow  down  by  Haphazard  co-operation  cannot  be  too  se- 
merely  closing  the  throttle  and  leaving  the  verely  condemned.  It  invites  extravagance 
clutch  in.  The  great  value  of  this  feature  and  is  inefficient  in  the  expenditure  of 
is  better  appreciated  when  one  considers  labor  and  funds.  It  works  without  system 
the  simplicity  of  control  afforded  by  using  and  lacks  the  proper  co-ordination  with 
the  throttle  for  retardation  as  well  as  for  the  larger  interests  of  the  county  and 
acceleration.  A taxicab  driver  would  be  State.  But,  on  the  other  hand,  properly 
well-nigh  exhausted  at  the  end  of  a day’s  organized  and  directed  co-operation  fur- 
running if  he  had  to  release  his  clutch  and  nishes  a means  through  which  local  com- 
apply  either  the  foot  or  hand  brake  every  munities  may  secure  better  systems  of 
time  he  slowed  down.  In  the  touring  car  road  management,  more  efficient  returns 
with  high  speed  motor  and  comparatively  from  their  road  expenditures,  and  better 
low  direct  drive  gearing  this  motor  brak-  roads.  This  kind  of  co-operation  will  give 
ing  property  would  be  even  more  pro-  them  roads  which  are  adapted  not  only  to 
nounced  than  in  the  ordinary  type  of  taxi-  their  own  local  needs,  but  also  adapted  to 
cab  and  would  greatly  simplify  car  control  meet  all  the  requirements,  both  present 
particularly  for  new  drivers.  and  future,  of  the  county,  State,  and 

When  looked  at  from  all  angles  it  would  nation, 
appear  that  there  already  exists  a strong 

under-current  of  opinion  among  motorists  War  Experienceg  of  an  A*  Scout 
favorable  to  the  commercial  exploitation 

of  the  high  speed  motor  type  of  car;  not  . (Concluded  Jrorn  page  20.) 

for  the  sake  of  the  high  speed  motor  it-  slderably  faster  in  sPeed’  and  caPable  of 
self,  but  because  of  the  relief  which  it  cllmblng  T,000  feet  in  fifteen  minutes,  thus 
seems  to  promise  from  the  constantly  maklP&  lb  a very  desirable  machine  for 
growing  burden  of  weight  and  increased  scoutdng  purposes  as  well  as  to  give  fight 
running  expenses.  Its  successful  develop-  0 any  ° tbe  f'ertnan  machines,  since 
ment,  however,  must  wait  the  solution  of  some  0 *'bese  ma°hines  were  equipped 
its  manufacturing  difficulties,  and  there  is  witb  machine  guns  operated  by  the  pas- 


evidence  that  American  manufacturers  senger’  wbde  others  were  fitted  with 
are  now  working  to  gradually  evolve  a bomb-droppmg  devices.  It  is  excellent  also 
motor  which  will  meet  these  high  speed  for  °bservation  work  and  the  dropping  of. 


requirements. 

How  Small  Communities  May  Have 
Good  Roads 

( Concluded  from  page  IS.) 
who  have  charge  of  all  the  public  roads, 


small  round,  pointed,  and  grooved  iron 
pencils  in  quantities  of  a thousand  at  a 
time.  The  latter  proved  very  efficient 
when  dropped  over  the  enemy  on  the 
march  or  into  their  trenches. 

Off  to  the  Battle  Front. 

On  October  17th  I received  the  long- 


THE  EDISON 

CONCRETE  HOUSE 


How  i t i s constructed,  how  much  i t will  cost,  is  it 
practical  from  an  architectural  and  engineering 
standpoint  ? These  and  other  important  questions 
relating  to  the  structure  are  discussed  in  a good, 
thorough,  illustrated  article  published  in  Scientific 
American  Supplement  1 685.  Price  1 0 cents 
by  mail.  Order  from  your  newsdealer  or  from 

MUNN  & CO.,  Inc.,  Publishers , 361  Broadway,  N.  Y. 


At  Bargain  Prices= 

150-6  volt,  12  Ampere  Dynamos 

New,  high-grade,  guaranteed.  Suitable  for 
battery  charging,  low  voltage  work,  experimen- 
tal purposes,  automobile  or  motor  boat  lighting. 

The  ESTERUNE  Co., 


PALMER  BROS, 

C c ■«,  Com,  Conn, 


that  if  the  Commercial  Club  would  pay  looked-for  order  to  go  to  the  front  in  an 
all  costs  over  and  above  that  of  drainage  escadrille  of  six  Morane-Saulner  mono 
and  grading,  they  might  proceed  as  they  planes.  That  night  five  other  pilots  and 
wished  on  any  piece  of  road,  not  to  ex-  myself  left  Tours  for  Saint  Cyr,  a few 
ceed  one  mile  in  length.  It  was  decided  miles  outside  of  Paris,  where  we  found 
to  select  one  of  the  worst  sections  and  im-  the  six  Morane-Saulner  machines  await- 
prove  it  as  an  object  lesson  of  what  could  ing  0ur  arrival  the  next  morning.  The  six 
be  done  with  available  funds  and  mate-  0f  us  visited  the  captain  in  charge  at 
rials.  A road  expert  was  secured  from  Saint  Cyr,  who  ordered  us  to  fiy  that  day 
the  Office  of  Public  Roads  to  make  the  de-  to  the  aviation  headquarters  near  Arras, 
tailed  plans  and  supervise  the  work.  As  150  kilometers  from  Paris.  Maps  were 
typical  of  the  worst  road  problem  con-  furnished  us,  which  we  prepared  and 
fronting  that  region,  a road  was  selected  placed  in  the  map  cases  which  are  a part 
which  for  several  months  of  the  year  was  0f  every  machine,  as  well  as  a compass, 
practically  impassable,  because  of  lack  of  with  which  every  apparatus  in  France  is 
subdrainage.  This  road  was  properly  steered.  A flight  of  ten  minutes  demon- 
drained  and  surfaced  with  gravel.  So  strated  to  me  that  my  apparatus  was  in 
striking  and  convincing  was  the  object  les-  perfect  condition.  At  one  P.  M.  on  the 
son  that  before  the  expert  had  entirely  isth  of  October  the  six  of  us  started  at 
1 completed  the  work,  the  county  super-  a few  seconds  intervals  on  our  journey, 
visors  were  calling  for  contracts  involving  upon  attaining  a height  of  2,000  meters, 
the  drainage  of  several  thousand  feet  of  the  six  of  us  sailed  from  Saint  Cyr  toward 
road  in  the  vicinity.  the  point  where  civilized  men  were  mur- 

A State  Department  Promotes  Co-oper-  dering  each  other,  and  the  fact  that  it 
ation.  would  be  but  a matter  of  a few  hours  ere 

In  the  Blue  Ridge  Mountains  of  Vir-  we  would  be  accomplishing  the  same  pur- 
| ginia,  a road  14  miles  in  length  passes  pose  with  our  deadly  bombs  seemed  hardly 
■ through  three  counties.  Eight  miles  are  believable, 
located  in  Albemarle,  four  miles  in  Au-  The  journey,  a short  one,  seemed 
gusta,  and  two  miles  in  Nelson  County,  awfully  long  to  me.  Several  times,  with 
This  road  had  long  been  in  need  of  im-  the  aid  of  field  glasses,  I could  see  far 
provement,  but  because  of  the  three  dis-  below  me  thousands  of  soldiers  marching 
tinct  jurisdictions,  no  concerted  action  toward  the  battle  front.  Destroyed 
was  reached  until  the  State  Highway  De-  bridges  over  the  Oise  and  Somme  rivers 
partment  pointed  the  way.  Here  was  a [showed  me  ground  that  had  been  occupied 
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Advertising 

Classified 


ENGINES 


and  mining  require  steady,  low  priced  power 
— there  the 


I^INE 

meets  every  exacting  need.  Far  from  a repair  shop 
and  trained  attention,  Bessemers  are  chosen  on  account 
of  their  simplicity,  reliability  and  economy.  These 
same  features  make  them_  best  for  cities,  too.  Learn 
about  these  better  oil  engines  in  our  catalogue,  which 
is  free. 

THE  BESSEMER  GAS  ENGINE  CO. 

14  York  Street  GROVE  CITY,  PA. 


Cushman  Light  Weight  Engines 


m Represent  a great  advance  over  ordin- 
f ary  Stationary  Engines  in  design,  ma- 
ll terial  and  workmanship.  Highly  efficient 
^ because  of  light  weight,  higher  speed* 
I reduced  friction  and  lowered  operating 
cost.  4 H.  P.  weighs  only  190  lbs.;  8 H.  P„ 
) 320  lbs.  4-Cycle,  4 to  20  H.P.  Throttle  Gov- 
ernor regulates  fuel  consumption 
f and  power  in  proporti  n to 
load.  Ideal  for  electric 
I lighting  plants,  and  other  1 
uses  requiring  very  steady  1 
> power.  Used  very  success- 1 
^ fully  as  power  drive 
} on  movable  machines . F 
\ Schebler  Carburetor,  ( 

Friction  Clutch  Pul- 
^ ley  and  Circulating 
wj  Water  Cooling  System. 

Cushman  Motor  Works  1 
884  North  21»*  8t.,  Lincoln.  Nob. 


Built  to  Run  Without  Trouble 


6c  for  lO  Hours 

With  ordinary  cheap  kerosene  develops  1 horse- 
power. Strongest,  simplest  engine  made.  Runs 
either  way;  reversible  while  running.  Starts 
without  cranking.  Force-feed  oiler,  patent 
throttle  giving  Three  Engines  in  One. 


are  equipped  with  throttling  governor, 
making  them  best  for  shop  work,  farm 
work,  electric  lighting  and  dozens  of 
other  jobs.  All  sizes,  from  1 ^ to  18 
H.P.  Vertical  and  horizon  tal,  single  and 
double  cylinders.  Sol d on  30  days  ap- 
proval and  guaranteed  for  10  years. 
Write  for  free  book  “Engine  Facts,” 
giving  complete  information  about  free 
trial  offer  and  special  discount  prices. 


ELLIS  ENGINE  CO.  Wepay  Freight 

2869  LOd.  Boulevard.  Detroit.  Mich. 


ELECTRIC  HOME 
LIGHTING  PLANTS 

WITH  STORAGE  BATTERY 

For  Gas  Engine  Drive 

ROTH  BROS.&CO. 

198  Loomis  St.,  Chicago,  111. 


Magical  Apparatus) 

Grand  Book  Catalog.  Over  700  engrav- 


ings 2.5c.  Parlor  Tricks  Catalog  Free. 

M ARTINK A & C0.«  Mannf adorers,  493  Sixth  Avenue.  New  York 


MASON’S  NEW  PAT.  WHIP  HOISTS 

save.expense  and  K ahilifcy  incident  to  elevators.  Adop- 
ted by  principal  storehouses  in  New  York  and  Boston 

Manufactured  by  VOLNEY  W.  MASON  & CO.,  Inc. 
Providence,  R.  I„  U.  S.  A, 


VEEDER 

Counters 

to  register  reciprocating 
movements  or  revolutions. 
Cut  full  size.  Booklet  free. 

VEEDER  MFG.  CO. 
18SargeaotSL  Hartford,  Coon. 
Cyclometers.  Odometers. 
Tachometers.  Counters 
and  Fine  Casting? 
Represented  in  Great  Britain 
by  Markt  & Co.  Ltd. , 6 City 


Road,  Finsbury  Sq.,  London, 

E.C.;  France,  by  Markt  &Co.  Ltd.,  107  Avenue  Parmentler, 

P. — . r1 ......  ...  AM.h^..Un.i,on,.n^  Q.onAmavian  rnnnfriM 


Faria;  Germany /Austria-Hungary  and  Scandinavian  Countries 
by  Ludw.  Loewe  & Co.,  Batten  Strasse  17-20,  Berlin. 
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by  the  Germans  a few  weeks  before.  After 
flying  for  one  hour  and  a half  the  port- 
able hangars  of  the  temporary  aviation 
headquarters  just  to  the  south  of  Arras 
appeared  visible.  A few  minutes  later  I 
was  directly  above  them.  Shutting  off 
the  motor  I volplaned  down  in  a spiral 
glide,  and  a few  seconds  later  was  again 
on  terra  firma.  The  six  of  us  had  made 
the  flight  of  150  kilometers  without  mis- 
hap. I was  anxious  to  get  into  the  fray 
at  the  earliest  possible  moment,  so  I im- 
mediately reported  to  the  commanding  offi- 
cer, who  appointed  a junior  officer  to  ac- 
company me  as  observer  on  my  flights ; 
the  first  to  be  made  the  following  morning 
at  six  o’clock. 

Patrolling  the  Sky. 

The  next  morning  at  six  o’clock  my  ob- 
server, who  was  able  to  speak  good  Eng- 
lish, and  I were  up  and  anxious  to  fulfill 
the  work  that  lay  before  us.  A heavy  fog 
was  a great  disappointment  to  me  and 
caused  a delay  in  our  start.  It  was  at 
least  ten  o’clock  before  the  captain  would 
permit  us  to  start  away  on  our  flight.  Our 
course  had  been  prearranged,  and  it  was 
the  duty  of  my  observer  to  make  notes 
of  the  movements  of  the  enemy’s  troops. 
Several  other  apparatus  started  away  at 
the  same  time  we  did.  Rising  to  a height 
of  2,250  meters  (7,000  feet)  I headed  the 
machine  toward  Douai  and  thence  toward 
Lens.  The  flight  lasted  a little  longer 
than  one  hour,  and  proved  to  be  intensely 
exciting.  At  times  it  was  impossible  to 
see  the  earth  directly  along  the  line  of 
battle,  owing  to  the  terrific  cannonading 
that  was  going  on ; the  smoke  was  so  dense 
that  it  seemed  as  though  we  were  flying 
above  the  clouds.  We  penetrated  the 
enemy’s  line  for  a distance  of  half  a dozen 
miles,  where  the  actual  movement  of 
troops  was  going  on,  the  data  on  which 
was  quite  important  to  the  French.  There 
appeared  vast  columns  of  soldiers  that, 
in  the  winding  roads,  seemed  like  great 
big  snakes  crawling  slowly  along.  From 
our  extreme  height  it  was  hardly  possible 
to  make  out  the  direction  the  tro,ps  were 
traveling ; but  after  circling  over  the  point 
for  ten  minutes,  my  observer  detected  with 
the  aid  of  glasses  the  direction  in  which 
they  were  heading. 

The  Death  Dealing  Arrows. 

In  one  hour  of  flying  the  observer  who 
accompanied  me  had  sufficient  time  to 
note  nearly  every  action  of  troops  belong- 
ing to  the  enemy  that  we  had  flown  over; 
and  upon  alighting  his  notes  were  im- 
mediately dispatched  to  the  front.  Three 
bomb-dropping  machines  and  one  equipped 
with  several  thousand  of  the  sharp-point- 
ed, steel  arrows,  or  pencils,  as  they  are 
sometimes  called,  were  dispatched  to  raise 
havoc  with  the  enemy’s  troops  that  were 
on  the  march.  For  this  purpose  the  steel 
arrows,  which  are  about  4%  inches  long, 
round,  and  sharp  on  one  end,  and  grooved 
out  on  the  other  end,  prove  a very  good 
weapon.  They  are  dropped  from  the  aero- 
plane while  in  motion  in  quantities  of 
1,000  at  a time.  They  spread  out  over 
an  area  of  300  square  feet,  and  after  a 
fall  of  say -6,000  feet,  they  will  penetrate 
almost  anything.  The  French  were  the 
first  to  invent  them,  and  the  Germans, 
seeing  their  good  work  through  the  dam- 
age done  to  their  own  men,  copied  them 
with  the  following  words  cast  thereon : 
“Invented  in  France,  but  made  in  Ger- 
many.” 

An  Aeroplane  Lost. 

Of  the  four  machines  that  started  out 
on  their  murderous  journey  to  the  enemy’s 
lines,  one  did  not  return.  He  suffered  the 
same  fate  that  he  and  his  passenger  were 
dealing  out  to  the  Germans  below.  From 
one  of  the  other  three  aviators  who  had 
accompanied  the  unfortunate,  I learned 
that  he  was  a young  officer,  and  being 
very  desirous  of  making  a good  showing, 
had,  upon  reaching  the  enemy’s  line,  de- 
scended to  quite  a low  level,  where  he 
attempted  to  dispatch  with  better  accur- 
acy the  bombs  he  was  carrying.  Terrific 
rifle  and  machine-gun  fire  was  immedi- 
ately directed  upon  his  apparatus,  which 
suddenly  began  to  wabble  and  then 
plunged  head  first  down  to  a horrible 
death.  Both  the  pilot  and  passenger  must 
have  been  instantly  killed,  and  the  horror 
of  having  seen  bis  fellow  pilot  killed 


How  Many  Hides  Has  a Cow? 

SOLE  leather  is  not  adapted  to  soft,  tufted 
upholstery  of  automobiles  and  furniture. 
Hides  must  be  split  into  thin  sheets  to  pro- 
duce upholstery  leather. 

The  two  lower,  fleshy,  grainless  sheets 
are  coated,  embossed,  and  sold  as  “genuine 
leather.”  That  is  why  so  much  “leather” 
upholstering  cracks,  rots  and  peels  so  quickly. 


t.1F^mot°r“-lity 

<4BRIKQ!i£'  craftsman  quality 


•se  u * pat.  ore 


For  Furniture 


Is  Guaranteed  Superior  to  Coated  Splits 

It  averages  twice  the  tensile  strength  of 
coated  splits,  is  waterproof,  and  perfectly 
parallels  the  appearance  and  “feel”  of  the 
best  quality  of  grain  leather. 

9 For  two  years  several  leading  makers  of 
automobiles  have  been  upholstering  their 
cars  with  it,  and  are  entirely  satisfied. 

Get  Acquainted.  Small  Sample  Free.  Large  Sample  (18x25  inches)  50c 

Du  Pont  Fabrikoid  Company 


Wilmington,  Del. 


Canadian  Branch,  Toronto,  Ontario 


Craftsman  Quality  Fabrikoid  on  Sale  by  John  Wanamaker, 
Philadelphia;  McCreery  & Co.,  Pittsburg;  J.  & H.  Phillips, 
Pittsburg;  JohnShillitoCo., Cincinnati;  Stix-Baer-FullerCo., 
St.  Louis;  Du  Pont  Fabrikoid  Co.,  621  Broadway, New  York 


Save  Money  with 
Oxy-Acetylene 
Welding  and  Cutting 

~pVERY  live  garage?  machine 
or  repair  shop  owner  and 
manufacturer  can  use  this  proc- 
ess to  wonderful  advantage. 

Instant  repairs  to  worn  or  broken 
equipment,  making  it  good  as  new, 
avoiding  expensive  delays  and  replace- 
ments and  cutting  production  costs, 
mean  money  saved  and  bigger  profits. 

Cost  of  necessary  equipment  is  low.  We  furnish  a thoroughly 
high  grade  welding  apparatus  for  $60,  not  including  acetylene 
cylinders,  which  are  furnished  under  a liberal  service  agreement. 
Truck  and  special  equipment  for  cutting  operations  at  extra  cost. 

To  get  the  utmost  efficiency  from  good  welding  or  cutting  devices  of  any  make, 
to  give  utmost  portability,  simplicity  and  widest  range  of  usefulness,  use 


PREST-O-LITE 

Dissolved  Acetylene 


Prest-0-Lite  Acetylene  Service  furnishes  the  highest  grade  of 
Dissolved  Acetylene  in  portable  cylinders,  used  as  conveniently 
as  you  use  cylinders  of  oxygen.  Saves  the  large  initial  outlay 
and  heavy  depreciation,  trouble  and  inconvenience  of  making 
crude  Acetylene  in  carbide  generators.  Besides,  Prest-0-Lite 
Dissolved  Acetylene  is  perfectly  dried,  cleaned  and  purified — 
makes  better  welds  and  is  cheaper  to  use. 


Every  one  in  the  metal  trades  should  know  the  possibilities  of  the  Oxy-Acetylene  process 
in  his  own  line.  Our  free  literature  explains  thoroughly.  Your  name  and  address  on  the  margin 
of  this  page  will  bring  you  full  information — or,  better  still,  put  your  problems  in  detail  up  to 
our  engineers.  Do  it  NOW. 

Ask  for  details  of  the  “Liberal  Service  Plan.** 

If  you  use  Acetylene  for  ANY  purpose,  get 
particulars  of  PREST-O-LITE  Service. 

THE  PREST-O-LITE  CO.,  Inc. 

SIO  Speedway.  INDIANAPOLIS,  IND. 

Direct  factory  branches  and  charging  plants  in  principal  Industrial  centers 
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bur  Gar 
Overhauled 

Don’t  forget  to  have  the  piston  rings  examined. 

They  have  a very  important  bearing  on  motor  efficiency. 

Perhaps  you’ve  noticed  poor  compression,  power 
shortage  for  hill  climbing  or  heavy  road  work,  exces- 
sive carbon  deposit  in  the  cylinders,  back-firing,  a 
knocking”  engine.  You  couldn’t  tell  why,  but 
things  seemed  to  go  wrong  even  though  everything 
appeared  to  be  right  and  tight,  and  you  didn’t  have 
those  troubles  when  the  car  was  new. 

You  didn’t  think  of  piston  rings.  They  don’t  seem 
important,  but  they  are.  You’ll  find  yours  are  worn, 
badly  fitting  and  with  such  poor  or  unequal  bearing  as 
to  leak  compression  at  every  stroke.  These  faults  are 
sure  to  develop  in  the  ordinary  piston  ring  after  a short 
period  of  service.  None  of  them  will  occur  in 


Piston  Rings 

Made  by  McQuay-Norris  Mfg.  Co. 

This  is  a two-piece  ring  so  designed  and  constructed 

as  to  make  gas  leakage  impossible.  Their  use  ensures 

you — 

FULL  MOTOR  POWER — Because  being  two-piece, 
expansion  openings  are  properly  sealed.  The  halves 
are  interlocking  and  concentric  with  opposing  centers 
of  expansion  so  that  uniform  tension  on  the  cylinder 
wall  is  always  secured.  This  is  the  distinctive  and 
patented  l&aeASoo*  feature.  It  means  perfect  com- 
pression. 

MINIMUM  CARBONIZATION— Because  surplus 
oil  cannot  get  up  into  the  combustion  chamber  either 
through  or  past  the  ring.  It  is  the  burning  of  this 
oil  that  creates  carbon  deposit. 

SERVICE — Because  they  are  made  of  special  Proc- 
essed Gray  Iron  of  wonderful  toughness  that  never 
loses  its  elasticity  and  will  outlast  the  motor. 

STRENGTH — Because  the  construction  of  the  sec- 
tions on  the  angle-iron  principle  gives  them  the 
greatest  strength. 

OPERATING  ECONOMY  — Because  they  make 
every  drop  of  fuel  count  and  check  waste  of  lubri- 
cating oil. 

MAINTENANCE  ECONOMY— Because  they  do 
not  wear  or  mar  the  roundness  of  the  cylinder  and 
prevent  the  deterioration  of  lubricating  oil  caused  by 
condensed  gasoline  vapor  getting  into  the  crank  case. 

Over  300,000  motors  are  now  equipped  with  Rings 


MADE  IN 
ALL  SIZES 


EASILY 

ADJUSTED 


To  protect  you  from  imitations  vscatifSoo"  is  stamped  on  the  ring — insist. 
Send  for  Free  Booklet 

It  tells  al!  about  piston  rings  and  why  you  should  equip  your 
engine  with  the  \ g <x>4roop . How  it  will  pay  you  in  fuel  econ- 
omy and  prolonged  motor  life.  Write  for  it. 

Sold  by  all  up-to-date  dealers , garages  and  repair  shops 

MANUFACTURED  BY 

McQUAY-NORRIS  MFG.  CO.,  2808-12  Locust  St.,  ST.  LOUIS,  M0. 

Canadian  Factory — W.  H.  Banfield  A Sons.  No.  120  Adelaide  Street  West.  Toronto. 

BRANCH  OFFICES 

1919-29  Broadway  Kansas  City — 515  New  Neleon 

Bldg. 

San  Francisco — 164  Hansford 
Bldg, 

Los  Angeles — 224  Central  Bldg, 


PISTON  HEADPACK1NG  RINGS 

“Ask  the  User.” 


New  York- 
at  64tb  St. 

Chicago  — Suite  718  Michigan 
Blvd.  Bldg.,  Michigan  Ave.  and 
Washington  St. 

Pittsburg— 7620  Tioga  Sl 


Dallas*— 1509  Commerce  St. 


i 
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drove  my  informant  nearly  insane.  I 
learned  that  the  loss  of  life  among  the 
aviators  at  this  particular  line  of  battle 
front  had  been  quite  severe,  and  aver- 
aged about  two  a week  since  the  war 
began. 

Not  having  been  ordered  to  do  any  fly- 
ing that  afternoon,  I visited  one  of  the 
battlefields  in  the  vicinity,  where  fighting 
had  taken  place  weeks  before.  I should 
have  liked  to  visit  the  present  point  of 
fighting,  but  permission  was  refused  me, 
as  all  aviators  must  remain,  both  day  and 
night,  at  their  headquarters,  and  see  that 
their  apparatus  is  always  in  a flying  con- 
dition, in  order  to  be  ready  to  move  at  a 
moment’s  notice,  should  the  commander 
receive  orders  from  the  front  to  advance 
or  retreat. 

(To  be  continued.) 


American  Automobile  Coachwork 

( Concluded  from  page  21.) 
is  given  in  Fig.  5.  When  it  is  desired  to 
open  the  car  the  top  folds  back  with  little 
overhang.  The  windows  drop  into  pockets 
and  are  not  taken  out  and  put  behind  the 
driver’s  seat  with  a moral  certainty  of 
breakage  sooner  or  later.  This  particular 
body  has  only  two  doors,  but  the  four-door 
type  is  even  more  popular.  The  V-front 
is  a feature  which  might  well  be  copied 
here  on  bodies  of  types  other  than  the 
cabriolet. 

Fig.  6 represents  a type  of  town  car- 
riage, also  of  English  make,  but  French 
design,  in  which  the  comfort  of  the  driver 
is  not  considered.  The  addition  of  a wind- 
shield and  top  would  completely  alter  the 
character  of  the  body.  The  toolbox  in  the 
middle  of  the  running  board,  although 
countersunk,  does  not  enhance  the  beauty 
of  the  car. 

In  Fig.  7 is  seen  a touring  body  by  an 
American  coachbuilder.  The  top  disap- 
pears completely  into  the  body,  there  be- 
ing no  visible  casing.  Unfortunately  with 
this  type  of  top  a dust  screen  is  often 
necessary,  thus  spoiling  the  very  effect 
obtained  after  much  expenditure  of  in- 
genuity. 

The  subject  of  Fig.  S,  although  of  the 
same  general  type  as  the  preceding  ex- 
ample, is  much  less  successful.  If  the 
sidelights  were  set  in  the  cowl,  the  front 
door  widened  to  the  size  of  the  rear  one 
and  the  outlines  of  both  changed,  and  if 
the  top  cover  were  neater,  the  body  would 
be  quite  handsome  despite  the  great  handi- 
cap of  the  26-inch  height  of  the  frame 
fi-om  the  ground. 

In  this  connection  I believe  not  enough 
attention  is  paid  to  the  proportioning  of 
the  various  spaces  on  the  sides  of  a tour- 
ing body.  If  the  following  points  were 
observed  one  would  see  fewer  unsuccess- 
ful designs. 

1.  Two  adjoining  spaces  should  not  be 
equal. 

2.  Front  and  rear  doors  should  have  the 
same  width,  if  possible.  The  rear  door 
should  not  be  cut  out  at  the  back. 

3.  The  space  between  the  doors  should 
be  perceptibly  greater  or  less  than  the 
width  of  the  doors. 

4.  The  height  of  the  doors  should  be 
perceptibly  greater  (or  less,  in  a two-door 
body)  than  the  width. 

5.  The  height  of  the  body  sides  should 
be  perceptibly  greater  than  either  the 
height  of  the  frame  above  the  ground  or 
the  distance  between  the  top  rail  of  the 
body  and  the  lower  edge  of  the  top  when 
extended. 

•ne  would  almost  believe  that  the 
limousine  landaulet  shown  in  Fig.  9 is  a 
foreign  product  were  it  not  for  the  coach- 
maker’s  nameplate.  The  rear  light  is  ad- 
mirably large.  Except  for  such  details  as 
the  rather  obtrusive  hinges  there  is  very 
littie  to  criticise.  The  same  may  be  said 
of  the  clean  cut  berline  in  Fig.  10  by  the 
same  coachmaker.  In  this  case,  however, 
the  hood  is  not  sufficiently  tapered,  with 
the  result  that  there  is  a rather  sudden 
swelling  at  the  dash. 

The  bodies  we  have  been  examining 
were  made  by  firms  conversant  with  con- 
temporary foreign  design.  The  bodies  of 
American  cars,  however,  are  made,  as  a 
rule,  by  the  manufacturers  of  the  chassis 

or  els®  turned  out  by  the  hundred  by 
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It’s  a Fine  Brake, 
But— 


The  most  powerful  looking  brake  is 
of  little  use  to  you  unless  lined  with 
100%  dependable  brake  lining.  For  if 
the  lining  loses  its  gripping  power, 
your  brakes  won’t  work.  They  may 
fail  you  when  you  need  them  most. 

Brake  lining  that  won’t  hold  after  its 
surface  is  worn  off  is  a menace  to  life. 

See  that  your  brakes  are  lined  with 
Thermoid.  It  never  will  fail  you. 


Th.ernn.oi3 

hydRAULIC  COMPRESsed 
Brake  Lining  -10056 


Brake  Lining,  to  be  100%,  must  be 
brake  lining  all  through.  Not  merely 
on  the  outside.  You  trust  it  with  your 
life.  Hence,  it  must  be  trustworthy 
to  the  last. 

Thermoid  retains  its  100%  gripping 
power  even  until  worn  paper-thin.  Hy- 
draulic compression  makes  it  one  solid, 
single  substance  of  uniform  density 
clear  through — instead  of  being  loose 
and  stringy(and  friction-shy)  on  the  in- 
side, as  is  ordinary  woven  brake  lining. 

No  man  knows  how  many  accidents 
Thermoid  might  have  prevented. 
Guard  YOUR  safety  with  Thermoid. 

THERMOID 
RUBBER  CO. 

Trenton,  N.  J. 

OurCnorartee-  Uennoid 

wt  ll  make  good—  or  toe  will  water,  gasoline,  dirt. 


|™^STUMPPUllE»i 


jsWSmiTH  Grubber  Co. 

IcataCog  FREE-Olpr.m  u CRESCENT.  WNH. 


Most  painters  are  anxious  to  do 
good  work.  Most  painters  know 
the  good  that 

zinc 

does  in  paint.  You  are  the  de- 
ciding factor.  Do  you  want 
the  best  paint  on  your  house — 
or  don’t  you  ? 

Our  booklet , “Tour  Move,' ' tells  avhy. 

The  New  Jersey  Zinc  Company 

Room  421,  55  Wall  St,  New  York 

For  big  contract  jobs  consult  our  Research  Bureau 


Rats  and  mice  eat  the  meat  out  of  oats 
and  corn  and  horses  get  the  husk. 


RATS  ARE  DISEASE  CARRIERS;  ALSO 
CAUSE  FIRES.  Device  resets  itself;  always 
ready;  catches  daily.  Made  of  galvanised  iron; 
can’t  get  out  of  order;  cheese  is  used  doing  away 
with  poisons;  1 2 rats  caught  one  day  in  one  catch- 
er. One  sent  any  place  in  U.  S.  upon  receipt  of 
$3.  Catcher  10  in,  high,  for  mice  only,  $1.  On 
account  of  shipping  charges  boing  prepaid*  re- 
mittance request *d  with  order, 

H o.  SWAjlj*,  jfivmtgr  ta 4 Wtn  (otmoo,  Ft, 
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wholesale  body  builders.  The  result  is  | 
that  American  cars  have  very  little  in- 
dividuality, all  that  is  allowed  the  pur- 
chaser being  a choice  of  certain  colors. 

If  we  accept  this  excessive  standardiza- 
tion as  a necessary  evil  we  should  at  least 
insist  that  the  bodies  forced  on  the  pur- 
chasers should  not  be  lacking  in  beauty, 
comfort  and  convenience.  Yet  too  often 
is  not  this  the  case? 

Take  for  example  the  windows  in  closed 
cars.  It  will  almost  invariably  be  found 
that  they  open  little  more  than  half  way. 
If  this  occurred  only  in  the  rear  light  it 
could  be  understood  as  the  mudguards  in- 
terfere unless  the  body  is  kept  within  the 
frame.  It  is  really  unpardonable,  how- 
ever, that  the  door  lights  should  not  open 
completely. 

Handwheels  instead  of  the  old  sash  and 
peg  are  now  much  used  for  operating  the 
windows.  The  French  practice  of  fusing 
a small  handle  upon  the  glass,  and  of  fit- 
ting springs  at  the  bottom  of  the  window 
well  powerful  enough  to  compensate  for 
the  weight  of  the  glass,  may  also  be  cited. 
The  slightest  pressure  is  sufficient  to  move 
the  glass  up  and  down.  Care  must  be 
taken  not  to  place  the  handle  near  the  top 
of  the  window  as  otherwise  the  glass  may 
crack. 

With  the  individual  front  seats  separ- 
ated by  an  aisle  now  coming  into  vogue 
it  would  be  so  simple  to  make  them  ad- 
justable. Apparently  all  drivers  of  any 
one  make  of  car  are  expected  to  be  of 
precisely  the  same  height.  How  often  we 
have  seen  tall  drivers  with  their  knees 
jammed  against  the  steering  wheels  of 
their  cars.  If  the  front  seats  had  a fore 
and  aft  motion  of  only  a few  inches  a tre- 
mendous increase  in  comfort  would  be 
made.  The  ideal  arrangement  would  be, 
of  course,  to  have  all  seats  adjustable 
longitudinally,  vertically,  and  as  to  in- 
clination. 

In  Fig.  11  a rather  novel  sedan  is 
shown.  It  has  two  entrances,  the  one  on 
the  right  including  the  center  window, 
which  is  narrower  than  the  correspond- 
ing one  of  the  left.  This  body  has  its 
good  points,  but  mounted  on  a frame 
almost  28  inches  high  it  is  placed  at  a 
disadvantage.  As  this  is  a single  com- 
partment body  why  are  the  beautiful 
striped  curtains  confined  to  the  rear  win- 
dows? Why  not  be  logical  and  drape 
them  around  all  the  windows? 

The  body  in  Fig.  12,  a limousine  with 
cab  sides,  has  quite  pleasing  proportions, 
but  is  slung  far  too  high  above  the  ground. 
I well  remember  that  at  the  last  Paris 
salon  the  exhibitor  of  this  make  had  clev- 
erly arranged  ramps  approaching  the  car 
from  the  sides,  so  that  would-be  purchas- 
ers accustomed  to  low-hung  European  pro- 
ductions would  not  be  overwhelmed.  It 
seems  a pity  that  with  the  steering  wheel 
at  the  left  the  driver  cannot  get  out  on 
his  own  side.  The  rear  fenders  have  had 
the  same  outline  for  eight  years,  so  that 
it  is  perhaps  too  late  to  suggest  changing 
them,  but  they  would  really  be  more  effi- 
cient if  carried  lower  down  behind  the 
wheels.  The  bonnet,  although  slightly 
tapered,  does  not  make  the  slightest  pre- 
tense of  merging  into  the  dash,  which  is 
of  the  full  blown  convex  type. 

Windshield  stay  rods  are  still  retained 
on  the  touring  cars  of  this  make  (see  Fig. 
13),  but  are  mere  shadows  of  their  former 
selves.  The  spare  tires  prevent  the  top 
from  folding  down  neatly.  The  upholstery 
of  the  front  seat  arm,  part  of  which  is 
fastened  upon  the  top  rail  of  the  door, 
should  be  noticed. 

The  general  proportions  of  the  touring 
body  represented  in  Fig.  14  are  very  good. 
It  is  here  seen  that  in  order  to  provide 
sufficient  clearance  for  American  roads 
the  frame  need  not  be  swung  ridiculously 
high.  The  mudguards  are  very  success- 
ful. Almost  the  only  room  for  improve- 
ment lies  in  the  upholstery.  As  probably 
no  one  sits  on  the  doortops  why  upholster 
them? 

In  Fig.  15  is  shown  a boat  body  with 
an  aisle  between  the  front  seats,  which 
would  be  very  pleasing  were  it  not  for  the 
windshield  irons,  which  are  brought  down 
far  too  low.  The  removal  of  the  radiator 
cap  from  its  usual  place  strikes  the  eye 
At  once. 
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The  body  in  Fig.  16  represents  a consid- 
erable advance  over  those  on  the  1914 
models,  but  it  is  far  from  perfect.  It  suf- 
fers chiefly  from  a plethora  of  moldings, 
especially  on  the  hood  and  mudguards. 
The  angle  between  vertical  and  rounded 
portions  of  the  bonnet  is  continued  in  the 
cowl,  giving  the  latter  rather  an  awkward 
form. 

Fig.  17  shows  an  attempt  to  build  a 
difficult  body — a domed  roofed  landaulet. 
It  is  unfortunately  a failure  from  the 
point  of  view  of  appearance.  The  sides 
of  the  body  are  too  low  in  relation  to  the 
window  height.  The  rear  light,  however, 
can  be  lowered  almost  out  of  sight,  a very 
good  point. 

The  sedan  in  Fig.  18  is  one  of  the  best 
looking  cars  of  its  type.  The  roof  should 
have  been  slightly  more  domed,  round- 
ing off  into  the  back  and  having  a . drip 
molding  along  the  top  of  the  windows,  or 
if  the  fiat  type  it  should  project  slightly 
in  front.  Arranging  the  door  to  open  the 
other  way  would  enable  more  of  the  run- 
ning board  to  be  of  use. 

We  now  come  to  what  is  perhaps  the 
most  advanced  American  stock  touring 
body  (Fig.  19).  Its  general  lines  are  good, 
the  second  cowl  being  very  well  worked 
out.  It  is  unfortunate,  however,  that  on 
a four-cylinder  chassis  of  132-inch  wheel- 
base it  was  found  necessary  to  cut  a piece 
out  of  the  rear  door.  Also  why  should 
the  driver  be  compelled  to  climb  over  the 
front  seat  passenger  to  reach  the  ground? 
If  the  spare  tires  were  moved  a little  more 
forward  and  the  front  door  farther  to  the 
rear  it  could  be  turned  from  an  imitation 
door  into  a real  one.  Here  I shall  let  the 
reader  into  a secret.  There  is  a brake 
lever  blocking  the  driver’s  exit  in  any 
case!  Good  points  about  the  body  are 
the  high  sides,  the  tumble-in  along  the  top 
rail  and  the  lack  of  protruding  upholstery. 
A neat  touch  not  appreciated  in  the  photo- 
graph is  the  inclining  of  the  windshield 
rearward  two  inches. 

Compare  the  above  body  with  that 
shown  in  Fig.  20,  and  the  improvement 
resulting  from  concealing  the  upholstery 
is  evident.  The  front  seat  in  the  latter 
car  seems  in  imminent  danger  of  bursting. 
One  would  little  imagine  that  this  body 
and  that  shown  in  Fig.  7 are  both  mount- 
ed on  similar  chassis.  Such,  however,  is 
the  case.  Compare  the  relative  positions 
of  the  steering  wheels  in  Figs.  19  and  20. 
In  one  case  the  driver  sits  in  the  body,  in 
the  other  case  he  sits  on  it. 

The  subject  of  Fig.  21  is  one  of  the 
most  powerful  cars  on  the  market,  and  it 
looks  its  part.  The  frame  has  been 
dropped  abaft  the  hood,  giving  it  a low- 
hung  appearance  despite  the  very  large 
wheels.  There  are  few  points  for  criti- 
cism. The  sides  of  the  body  might  with 
advantage  be  as  high  as  the  hood,  thus 
reducing  the  gap  between  body  and  top 
and  hiding  the  folding  seats.  The  ventil- 
ators at  the  base  of  the  windshield,  while 
efficient,  are  not  beautiful.  As  the  hood 
is  not  tapered  there  is  a sudden  swelling 
at  the  dash  as  in  Fig.  10.  An  aisle  sep- 
arates the  front  seats,  a very  popular 
feature  for  1915.  On  a two-door  body  it 
is  better  than  a sliding  or  folding  front 
seat,  but  as  it  reduces  luggage  carrying 
space  it  is  not  always  desirable  where  un- 
necessary, as  in  this  case. 

The  mudguards  are  very  fine  pieces  of 
work.  Particular  notice  should  be  given 
to  the  front  ones  with  the  lamp  shells  and 
valances  in  one  piece  with  the  guards 
themselves.  The  practice  of  this  firm  in 
mounting  the  headlamps  on  the  mud- 
guards has  not  been  followed ; 1,  because 
of  the  difficulty  in  making  the  fenders  per- 
fectly rigid ; 2,  on  account  of  the  difficulty 
of  refocusing  the  lamps  to  suit  the  indi- 
vidual driver;  3,  on  the  score  of  appear* 
ance.  In  this  position,  however,  the  lamps 
can  light  up  the  holes . in  the  road  and 
not  merely  cast  dense  shadows  across 
them. 

In  concluding  this  article  perhaps  I may 
be  permitted  to  refer  to  a sedan  body 
which  I designed  exactly  two  years  ago. 
As  seen  in  Fig.  22  the  wind  resistance  is 
reduced  to  a minimum  not  only  by  the 
small  surface  normal  to  the  direction  of 
travel,  but  also  by  the  hemispherical  shape 
of  the  stern,  which  reduces  the  vacuum 
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Write  for  This  Sample  Bottle 
and  Make  a Test — Free 

Lapidolith  is  the  liquid  hardener  for  concrete  floors. 

It  causes  a chemical  and  therefore  a permanent  change 
in  the  concrete  by  combining  with  the  lime. 

1 1 positively  stops  dusting  and  wear  on  old  or  new  con- 
crete floors. 

It  is  not  a paint  or  top  dressing  which  wear  off;  it  per- 
meates and  makes  the  concrete  “hard  as  granite.” 

Easily  applied  at  a negligible  cost  by  unskilled  labor. 

Fownes  Gloves  Co.  writes: 

“Lapidolith  materially  hardened  our  floors,  has  placed  them  in 
a state  of  preservation  and  prevented  cement  dust.” 

Write  for  Sample  Bottle  and  complete  Testimonials  and 
Literature  on  Lapidolith. 

L.  SONNEBORN  SONS,  Inc.,  Dept.  J. 

Makers  of  Lapidolith  and  the  well-known  washable  wall  coating — Cemcaat 
262  PEARL  STREET  NEW  YORK  CITY 
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You  Need 

Our  Catalogue 
and  Equipment 

“American”  Drafting  Furniture — E 
backed  by  twenty-one  years’  experience  5 
= — is  right  and  should  receive  your  careful  consideration.  E 

E It  is  being  used  by  thousands  of  manufacturing  concerns,  § 
S'  schools  and  colleges  throughout  this  and  other  countries,  = 
5 and  giving  entire  satisfaction.  = 

= We  can  meet  your  requirements  in  every-  detail.  5 

If  rite  for  our  complete  catalogue  S 

AMERICAN  DRAFTING  FURNITURE  CO.  \ 

200  RAILROAD  STREET  . ROCHESTER,  N.  Y.  5 
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LA  THES 

At  Prices  That  Will  Save  You  $50  to  $150 

Don’t  pay  high  prices  for  lathes.  We  will  ship  you  the  best  lathes 
of  their  class  made  in  this  country  at  one-third  less  than  usual  prices 
and  will  let_you  be  the  judge  as  to  their  quality.  If  they  fail  to  give 
you  perfect  satisfaction,  we  return  the  purchase  price 
and  all  transportation  charges.  We 
have  sold  lathes  on  this  basis 
to  users  all  overthe  coun- 
try. Prices  from  $63. 00  up. 
Write  today  for  our  free 
Machinery  and  Tool 
i Catalog  No.  70S150. 

Sears,  Roebuck  and  Co. 

Chicago 
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Look  About  You — Note  How 

Goodyear  Tires 

Dominate  Every  Street 


Then  consider  what  tre- 
mendous causes  have  led  to 
that  result.  Some  fifty  mak- 
ers are  building  tires.  Yet 
this  great  tire,  after  millions 
have  been  tested,  leads  in 
this  emphatic  way. 

Troubles  We  Combat 

This  means  not  only  ex- 
tra-grade rubber  and  fabric, 
not  care  and  skill  alone.  It 
means  that  Goodyear  excels 
its  rivals  in  other  conspicu- 
ous ways.  In  ways  that 
bring  users  more  freedom 
from  care. 

There  are  five  of  these 
ways,  and  all  five  are  exclu- 
sive to  Goodyear  Fortified 
tires. 

Rim-cuts  are  combated 
in  the  most  efficient  way 
that’s  known. 


— a major  cause — are  pre- 
vented by  our  ‘ ‘On-Air  cure. 

Loose  treads  are  com- 
bated by  a patent  method 
which  reduces  the  risk  60 
per  cent. 

Punctures  and  skidding 

are  met,  as  in  no  other  tire, 
by  our  double-thick  All- 
Weather  tread.  It  is  flat  and  ' 
smooth-running.  It  is  deep 
and  enduring.  It  is  sharp- 
edged  and  resistless. 

You  Want  Such  Helps 

Y ouwill  find  these  troiible- 
savers — all  of  them — in 
Goodyear  Fortified  tiregt,  •• 
Hundreds  of  thousands  en- 
joy them.  You  can  see  the 
advantage  by,  a glance  at 
these  tires,  and  a test  will 
prove  it  to  you. 

Please  make  that  test. 
We  spend  $ 1 00,000  year- 
ly in  research  work  to  give 


Safety  comes  through  a 
Goodyear  feature  which  you  the  best  that’s  possible. 


holds  tires  firmly 
to  the  rim. 

Blow-outs  due 
to  wrinkled  fabric 


Go*®, 


No-Rim-Cut  Tires 

With  All-WeatherTreads  or  Smooth 


Let  service  show 
youwhat  it  means 
Any  dealer  will 
supply  you. 


THE  GOODYEAR  TIRE  & RUBBER  COMPANY,  AKRON,  OHIO 
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behind  the  ear  and  so  minimizes  the  4ust. 

A segment  of  the  back  swings  open,  giving 
access  to  a circular  compartment  for  the 
spare  wheel.  This  arrangement  is,  I 
think,  ideal  as  the  wheel  is  completely 
protected  from  the  elements  and  does  not 
mar  the  clean  appearance  of  the  car  now 
considered  so  desirable. 

Motorcycling  Under  Fire 

THE  present  great  war  in  Europe  has 
been  called,  with  a good  deal  of  truth, 
the  Motor  War.  For  the  first  time  in  the 
history  of  the  world,  gasoline  has  become  a 
factor  of  the  utmost  importance  in  the 
weal  or  woe  of  nations.  Never  since  the 
invention  of  gunpowder  has  war  suf- 
fered such  an  upheaval,  has  the  science  of 
war  been  subjected  to  such  tremendous 
changes,  as  in  the  year  of  grace  1914. 
Textbooks  on  military  tactics  more  than 
ten  years  old  are  as  obsolete  to-day  as  if 
they  had  been  written  previous  to  the  dis- 
covery of  steam  and  the  transportation  of 
armies  on  trains  and  steamships. 

In  the  great  glamour  which  naturally 
has  been  thrown  around  the  automobile  as 
the  last  word  in  rapid  transportation  of 
armies,  one  is  apt  to  forget  the  “Little 
Brother  of  the  Motorcar,”  as  the  motor- 
cycle has  been  so  well  named.  Not  even 
the  aeroplane  has  done  as  much  service  in 
the  present  war  as  the  omnipresent,  pes- 
tiferous, and  yet  self-effacing  two-wheeler, 
whether  propelled  by  the  sturdy  legs  of 
the  soldiers  or  the  crackling,  rattling  ex- 
plosions of  the  gasoline  motor.  There  are 
probably  more  than  50,000  bicycles  in  ac- 
tive service  at  the  “front”  or  immediately 
in  back  of  it,  and  yet  the  newspaper- 
reading public  hardly  knows  there  is  a 
single  wheel  in  use.  The  splendid  work 
of  the  automobile  has  overshadowed  the 
less  showy  but  just  as  important  work  of 
the  bicycle,  while  the  great  usefulness  of 
the  motorcycle  is  but  now  beginning  to  be 
appreciated. 

Limited  by  the  manner  of  its  construc- 
tion and  the  demands  for  high  speed,  the 
motorcycle,  of  course,  has  not  been  her- 
alded as  an  attacking  or  raiding  medium 
as  the  automobile,  or  as  a carrier  of  pro- 
visions and  ammunition  like  the  motor 
truck  and  omnibus,  or  as  a savior  of  the 
wounded  during  the  battle,  as  some  small 
tricars  and  runabouts,  but  in  its  special 
field  as  dispatch  bearer  and  guide,  as  well 
as  an  occasional  reconnoitering  patrol,  it 
has  surpassed  the  expectations  of  its  users 
and  supporters. 

Letters  from  the  battlefields  rarely  men- 
tion the  motorcycle,  but  occasionally  one 
gets  a glimpse  of  its  work  in  reports  sent 
by  the  riders  themselves  to  their  favorite 
trade  paper  or  perhaps  to  one  or  the  other 
of  the 'great  British  dailies.  In  a report 
covering  the  action  in  the  Compi&gne  for- 
est, in  the  early  stages  of  the  war  in 
France'  a British  motocyclist  tells  of  the 
troubles  he  had.  “A  most  useful  duty  has 
been  found,”  he  writes,  “for  a number  of 
our  motorcyclists  in  watching  and  follow- 
ing any  man  suspected  of  being  one  of  the 
numerous  spies  which  the  Germans  main- 
tain behind  our  lines.  These  generally 
work  in  British  and  French  uniforms  and 
they  almost  invariably  get  about  on  mo- 
torcycles, as  not  only  can  they  thus  cover 
more  ground,  but  they  are  much  less  likely 
to  run  against  inconvenient  questioners. 
One,  dressed  as  a British  officer,  was 
brought  into  the  station  at  Compidgne 
while  I was  there.  He  had  been  collared 
by  one  of  our  own  wheelmen  in  a rather 
curious  way. 

“For  two  or  three  days  this  motor 
cycling  spy  had  been  persistently  shad 
owed  by  the  Britisher,  who  at  last,  find 
ing  his  quarry  compelled  to  dismount,  ac 
costed  him  with  a query  as  to  his  duties. 
The  man,  who  spoke  perfect  English, 
laughed  pleasantly  and  said  he  was  on 
staff  work.  Our  cyclist  asked  if  he  had 
any  papers  to  show,  adding  that  he  him 
self  was  on  police  work.  The  stranger 
was  quite  willing  to  oblige  and  produced 
from  his  pocket  some  papers.  ‘That  will 
show  you  who  I am,’  (he  remarked  cas- 
ually, displaying  a couple  of  private  let- 
ters directed  to  a Captain  of  the 

Regiment. 


LATHES  AND  SMALL  TOOLS 


4CT  X O'**  Footand Power 
O 1 iilv  Screw  Catting 
Automatic  ¥ & TltFP 
Cross  Feed  LA  I IlLj 

For  Fine,  Accurate  Work 

Send  for  Catalogue  B 

SENECA  FALLS  MFG.  CO. 

695  Water  Street 
Seneca  Falls.  N.  Y..  U.  S.  A. 


For  Gunsmiths,  Tool  Makers,  Ex- 
perimental & Repair  Work,  etc. 


From  9-in.  to  1 8-in. 
swing.  Arranged  for 
Steam  or  Foot  Power, 
Velocipede  or  Stand- 
up  Treadle. 

W.  F.  & J.  Barnes  Co. 

Established  1872. 

1999  Ruby  Street 
Rockford.  111. 


Strong  Patent 

Diamond  Holder 


The  up-to-the-minute  Holder — with  six 
points  and  a shock  absorber.  ” Worth 
knowing  about.  Send  for  circular. 

MONTGOMERY  & CO.,  Tool  Mongers 

105-107  Fulton  Street  New  York  City 


The  Elkins  Saw  Filer  and  Clamp 

s a useful  tool  in  every  carpenter’s  shop.  It  holds  and  files 
saw  to  perfection.  Is  complete  in  itself.  Always  ready  for  use. 


It  i»  light,  strong  and  durable, 
with  no  loose  parts  to  get  lost 
or  out  of  order. 

A.  J.  WILKINSON  & CO. 

Machinery  and  Tools 
184  Washington  Street,  Boston,  Mass. 


Saves  time  and 
saves  files. 

Adapted  to  all 
saws  except  circu- 
lar. 

$2.50 


Red  Devil 


No.  263 


LET  THIS  “RED  DEVIL” 
CUT  YOUR  CIRCLES 

The  only  practical  glass  cutter  made  for  cutting  full 
circles,  half  circles  or  curves  in  any  kind  of  glass. 

At  your  dealer  or  from  us  for  $1.25,  and  booklet  of  40 
other  styles. 

SIOTH  & HEMENWAY  CO-  Inc,  155  Chamfers  Si..  New  York  Gty 


You  May  Crowd  a CRESCENT  JOINER 

to  the  limit  of  capacity 
and  the  machine  will  do 
work  just  as  smoothly 
as  though  you  had  not 
crowded  it  at  all.  Built 
In  six  sizes.  Semi  for  catalog  telling 
all  about  them  mid  describing  our  line 
of  ItnndSitws.  Saw  Table*,  Pinners, 
Pliuiet-s  mid  Matcher*,  Shapers, 
Swing  S#«»,  borers,  Disk  Grind- 
er*, Vmieiy  W«od  Workers. 

THE  CRESCENT  MACHINE  CO..  230  Main  St..  Lentonia.  Olio 


SPECIAL  MACHINERY 


CONTRACT  MANUFACTURING 

Have  your  work  done  by  a big  successful  shop 
DIES,  STAMPINGS,  DRAWINGS,  ETC. 

THE  GLOBE  MACHINE  & 5TPG.  CO.,  Cleveland 


f\TT  O We  manufacture  Metal 

IN  V r.N  I I »K>  Specialties  of  all  kinds. 

A VAtu  order:  largest  equip- 
ment; lowest  prices.  Send  perfect  sample  FRFF 
for  low  estimate  and  best  expert  advice  a IvEiEi 
THE  EAGLE  MFG.  CO..  Dept.  A,  Cincinnati.  O. 


RUBBER 


Expert  Manufacturer* 
Fine  Jobbing  Work 
PARKER,  STEARNS  & CO., 
286-300  Sheffield  Ave.,  Brooklyn,  N.  Y. 


MODEL  MAKING 

Clock  movements,  spring  motors  and  parts 
manufactured.  Fine  die  and  tool  work. 

LUX  CLOCK  CO.,  Inc.,  Waterbury,  Conn. 


THE  SCHWERDTH  STAMP  CO. 
STEEL  STAMPS  LETTERS  & FIGURES. 
BRIDGEPORT  CONN. 


Corliss  Engines,  Brewei*s* 
• and  Bottlers’  Machinery. 

The  VILTER  MFG.  CO. 

899  C nton  Street,  Milwaukee,  Wit, 


“ ‘That’s  done  you/  retorted  the  Brit- 

isher, covering  the  man  with  his  revolver. 
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mechanical 

SCPPhlES  AND  MATERIAL 
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EXPERIMENTAL  AND 
LIGHT  MACHINE  WORK 
to  order 

132  MILK  STREET,  BOSTON 


WORKING  MODELS 

OF  EVERY  DESCRIPTION 

RPNJ  l.f.VI.  351  W.*st  Brniulwzv.  N,-w  York  City 
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‘It  just  happens  that  the  man  whose  let-  < 
ter  you’ve  got  is  a particular  friend  of  i 
mine.’  ”* 

Another  British  rider  who  was  with  the  < 
expeditionary  forces  of  Great  Britain  says 
the  life  is  none  too  easy.  “The  motor- 
cyclist has  to  shift  for  himself;  he  moves 
too  fast,  too  sudden,  and  too  often  to  have  < 
any  regular  headquarters,  so  far  as  his  : 
eating  and  sleeping  are  concerned.  After 
he  has  delivered  a dispatch  and  is  dis- 
missed for  the  time  being,  he  sets  out  to  : 
find  somewhere  to  wash,  something  to  eat, 
some  place  to  sleep,  and  last,  but  not  least, 
gasoline.”  He  has  no  speed  limits  to  < 
worry  over,  but  the  disastrous  conse- 
quences of  running  at  high  speed  into  the 
rear  of  a dark  motor  truck  serve  to  keep 
his  eyes  straining  and  his  ears  alert, 
feet  on  the  brake  pedals,  ready  for  instant 
action. 

One  of  the  greatest  troubles  of  the  mo- 
torcycle rider  in  war-ridden  France  and 
Belgium  is  the  necessity  of  riding  with- 
out a lamp  at  night.  The  explosions  of 
the  motor  are  loud  enough  to  cover  the 
call  “Halt”  of  a sentry,  and  it  is  related 
that  several  motorcyclists  were  shot  to 
death  and  a great  many  fired  at  by  their 
own  sentries  because  of  their  inability  to 
hear  the  “Halt”  signal.  On  one  occasion 
a rider  just  managed  to  stop  his  machine 
in  time  to  get  the  point  of  a French  bay- 
onet to  within  a couple  of  inches  of  his 
chest.  Less  powerful  brakes  and  he  would 
have  been  dead. 

l’lans  are  under  way  at  present,  based 
on  the  experiences  of  the  first  four  months 
of  the  war,  to  substitute  a system  of  light 
signals  at  night  for  sentries.  Flashlight 
lamps  have  been  tried  out,  as  well  as  the 
old  style  red  light,  from  which  a covering 
cloth  is  drawn  at  the  proper  moment. 

Dispatch  riders  tell  with  gusto  of  their 
growing  ability  in  dodging  flying  shells 
coming  toward  them.  The  large  shells,  in 
particular,  can  be  clearly  “seen”  at  night 
and  quite  a few  of  the  riders  succeeded  in 
evading  death  by  swerving  around  the 
descending  shells.  On  one  occasion  a big 
shell  struck  about  fifty  yards  ahead  of 
two  motorcyclists  coming  at  top  speed 
and  the  hole  torn  into  the  roadway  was 
so  big  that  the  machines  could  not  avoid 
it.  Both  went  headlong  into  the  crater 
and  were  severely  injured. 

Still  more  interesting  and  dangerous  is 
the  lot  of  the  motorcycle  dispatch  riders 
who  are  taking  part  in  the  East  African 
fighting.  One  of  them,  in  a letter  to  his 
folk  in  England,  tells  the  following  in- 
teresting story : “The  other  night,  when  it 
was  just  getting  dark,  the  captain  had  to 
send  me  to  the  next  camp,  twenty-three 
miles  away,  and  there  is  only  one  track, 
running  right  through  jungle  all  the  way. 
Off  I went  on  the  most  exciting  ride  I 
have  ever  undertaken.  I was  fully  armed 
with  a service,  rifle  and  revolver,  hunting 
knife,  water  bottle,  haversack,  and  am- 
munition. The  first  thing  I ran  into  was 
a pack  of  baboons,  some  of  them  nearly 
five  feet  high.  They  were  terribly  excited 
and  ran  in  front  of  the  machine  in  the  full 
light  for  about  a mile.  The  brutes  simply 
wouldn’t  shift.  You  ought  to  have  heard 
them  bark.  I would  not  have  gotten  into 
their  clutches  for  all  the  money  in  the 
world.  However,  they  at  last  turned  into 
the  bush. 

“I  also  saw  two  fine  leopards.  One 
brute  did  not  attempt  to  move  until  I was 
within  three  yards  of  him.  I suppose  he 
finally  thought  it  wiser  to  get  out  of  the 
path  of  the  glaring  light  and  the  roar  of 
the  engine.  He  jumped  snarling  to  one 
side  and — maybe  I didn’t  go  when  I got 
passed  him ! He  might  have  taken  it  into 
his  head  to  follow  me !” 

While  leopards  and  baboons  do  not 
bother  tlie  motorcyclist  in  the  European 
field  of  war,  he  has  his  hands  full  with 
problems  which  somehow  or  other  never 
seem  to  have  been  thought  out  before.  For 
instance,  it  has  been  found  that  where  a 
cavalry  patrol  of  small  size  is  chased  by 
motorcyclists,  all  the  former  need  do  is 
drag  a telegraph  pole  or  tree  across  the 
road — there  are  hundreds  of  fallen  trees 
■everywhere  along  the  roads ! The  horses 


* Extract  from  a letter  which  appeared  in 
the  British  trade  paper,  The  Autocycle,  in  the 
last  week  of  October. 


can  jump  over,  if  trees  are  on  the  road  : 
the  motorcycles  are  detained  long  enough 
to  allow  the  horsemen  to  escape.  In  one 
case  three  motorcyclists  of  the  British 
force  were  surprised  by  a number  of 
Uhlans  and  driven  into  flight.  A tree 
lying  across  the  road  stopped  the  ma- 
chines just  behind  a curi  e,  and  they  were 
forced  to  dismount  and  fight  from  behind 
the  tree.  Several  T'hlans  were  killed  and 
wounded  and  two  of  the  cyclists  also  were 
shot,  when  the  third  one  thought  of  a loud 
police  whistle  he  carried.  His  shrill  blast 
took  the  T'hlans  by  surprise,  they  evi- 
dently believing  it  a call  for  assistance 
from  some  nearby  force.  They  wheeled 
their  horses  and  disappeared. 

Motorcycles  have  been  used  in  the  field 
operations  for  the  following  work : 

1.  Carrying  orders  to  the  motor  truck 
columns  and  to  cavalry  commanders. 

2.  Guiding  motor  trucks  to  their  desti- 
nation. 

3.  Calling  ambulances  and  reinforce- 
ments, guiding  them  to  the  places  where 

| they  are  needed. 

4.  Assisting  in  dragging  machine  guns 
and  gun  sections. 

5.  Police  work  on  the  roads  behind  the 
battle  line. 

6.  Reconnoitering,  which  was  formerly 
accomplished  exclusively  by  cavalry. 

7.  Acting  as  scouts  in  advance  of  long 
convoys  of  automobiles,  seeing  that  the 
roads  are  safe  for  traffic  and  free  of  ob- 
stacles. 

The  Good  Roads  Movement 

THAT  remarkable  progress  has  been 
made  in  the  building  of  good  roads 
throughout  the  United  States  during  the 
past  few  years  is  proven  by  data  recently 
obtained  by  the  American  Highway  Asso- 
ciation and  soon  to  be  published  in  the 
official  Good  Roads  Year  Book  for  1915. 
It  has  been  found  that  more  than  34,000 
miles  of  surfaced  roads  have  been  con- 
structed during  1913  and  1914,  and  that 
during  the  ten-year  period  from  1904  to 
1914  more  than  96,000  miles  have  been 
completed.  That  this  progress  has  been 
really  amazing  may  be  understood  from 
the  fact  that  in  1904  there  were  only 
153,000  miles  of  surfaced  roads  of  all 
types  in  the  United  States.  That  the 
movement  is  attaining  momentum  as  it 
goes  is  proven  by  the  fact  that  while  the 
average  mileage  constructed  per  annum 
during  the  past  ten  years  is  9,600  miles, 
the  total  completed  for  1914  exceeded 
18,000  miles.  The  report  will  show  that 
something  like  30,000  miles  of  highway 
have  been  completed  with  the  aid  of  State 
funds,  of  which  over  $200,000,000  have 
been  expended.  The  State  aid  movement 
began  in  1S92  and  has  therefore  continued 
for  twenty-two  years.  Only  recently  has 
it  gotten  well  under  way,  as  the  results 
accomplished  for  1913  and  1914  comprise 
a total  of  10,000  miles  of  State  aid  high- 
ways completed,  or  in  two  years’  time 
one  third  of  the  entire  mileage  Constructed 
with  the  aid  of  State  funds  has  been  com- 
pleted. 

Only  six  States  now,  out  of  a total  of 
forty-eight,  are  without  State  highway  de- 
partments, and  thirty  States  have  granted 
actual  money  aid  to  the  building  of  roads. 
The  Year  Book,  which  is  the  official  ref- 
erence publication  for  all  good  roads  in- 
formation, is  a large  cloth  bound  volume 
issued  early  in  each  calendar  year  by  the 
American  Highway  Association. 


Aggregation  and  Anticipation. — In  the 

recent  case  of  Read  Machinery  Company 
v.  Jaburg  et  al.,  Circuit  Judge  Hunt,  in  the 
decision,  takes  occasion  to  say  with  regard 
to  aggregation  and  anticipation,  as  follows: 
“Aggregation,  as  I understand  it,  will  not 
apply  where  there  is  a combination  of  ele- 
ments capable  of  co-acting  to  produce  a 
unitary  result,  provided  such  co-action  pro- 
duces novel  and  improved  results  which  are 
useful,”  and  that  “Upon  the  contention 
that  there  has  been  anticipation  it  is  neces- 
sary, as  I understand  it,  that  the  defendant 
shall  show  that  all  of  the  elements  of  the 
plaintiff’s  patent  or  the  mechanical  equiva- 
lents are  found  in  the  same  description  or 
machine  where  they  do  substantially  the 
same  work  by  substantially  the  same 
means.” 
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Compac  Auto  Touring  Tent  | 


T TO.  TOURIST  ! Buy  a Compac  Auto  Touring  Tent  E 
n and  live  in  the  open— Save  Hotel  Bills — Two  Pri-  E 
vate  Rooms — Separate  Entrances — Sewed  in  Floor  Cloth  E 
— Tent  and  Bed  Combined — No  Cots  Necessary — Per-  = 

fectly  Ventilated — Speedily  and  Easily  Erected  or  Taken  E 
Down — No  Poles  Required — Rolls  up  7x20  inches — E 

Waterproof — Bug  Proof — Snake  Proof.  E 

Sportsman’s  | 

Hiking  Tent  1 

Sewed  in  Floor  Cloth.  E 

Weight,  3V\  lbs.  ~ 

Erected,  6x8  feet.  E 

Rolls  4x16  inches.  = 

Accommodates  T wo.  = 

For  leaky  Auto  Tops  use  Raintite  Waterproofing  Liquid  and  Com-  E 

pound.  Will  not  injure  the  finest  fabrics.  Applied  easily  with  brush.  - 

FREE  ILLUSTRATED  CATALOGUE.  ^ 

COMPAC  TENT  CO.,  Inc.,  420  West  Tenth  St.,  Indianapolis,  Ind.  5 
TiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiimiiiiiiiiiiiiiiiiiimiiRi 


If  yours  is  a one-man  office 

or  a 300-stenographer  concern— 


THE  YALE  & T0WNE  MFG.  CO. 

The  Dictaphone, 

Dear  Sirs: — 

The  seventy-five  Dictaphones  now  used  in 
handling  our  New  York  correspondence  were 
installed  after  fourteen  years’  experience  with 
dictation  machines.  We  early  recognized  the 
dictation  machine  system  as  logical  and  in- 
evitable as  it  eliminated  the  duplication  of 
work— twice  written  letters — which  shorthand 
necessitated. 

In  1913  we  investigated  the  relative  merits 
of  dictation  machines  from  all  angles,  as  we 
desired  to  standardize  on  one  make.  The 
order  you  received  for  seventy-five  Dicta- 
phones was  the  result. 

Dictaphones  in  our  offices  have  meant  a 
large  saving  in  the  cost  of  our  correspondence. 
If  we  should  give  up  the  use  of  the  Dictaphone 
today,  we  would  undoubtedly  need  a much 
larger  number  of  stenographers. 

In  addition  to  this  direct  traceable  saving, 
we  feel  that  the  convenience  of  the  Dictaphone 
and  the  time  and  trouble  it  saves  to  those  dic- 
tating correspondence,  while  difficult  to  esti- 
mate in  dollars  and  cents,  is  of  equal  impor- 
tance. 

Your  service  has  been  uniformly  prompt, 
courteous  and  efficient  on  the  very  few  occa- 
sions we  have  had  to  call  on  you.  In  fact, 
your  facilities  for  providing  service  constituted 
one  of  the  reasons  which  led  us  to  standardize 
on  Dictaphones. 

Yours  very  truly, 

THE  YALE  & TOWNE  MFG.  CO. 


JOHN  B.  REIMER 

Anthracite  and  Bituminous  Coal 
Muons*  Building  Materials 

Ozone  Park,  New  York. 

Answering  yours  of  May  28th. 
Asking  a man  who  has  once  used 
the  Dictaphone  as  to  his  opinion 
in  regard  to  its  practicability  and 
efficiency,  is  like  asking  a man’s 
opinion  of  the  telephone,  the  elec- 
tric light;  trolley-cars  as  against 
horse-cars;  railroadsasagainst  stages; 
long-hand  writing  as  against  sten- 
ography, etc.  The  answer  to  these 
questions  is  so  self-evident  that 
any  further  expression  of  opinion 
is  superfluous. 

Yours  very  truly, 

(Signed)  JOHN  B.  REIMER.  ; 


|T|a  DirisnllAII^  (Columbia  Graphuphonr  Co.) 

me  uiciapnone  csoi*  Distributors) 

Suite  1U&.  Woolworth  Building,  N.  Y. 
"Your  Day's  Work” — a book  we  should  Hketo  send  you. 
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The  canoe , the  canal  boat,  the  railroad  train,  the  interurban  and  the  De/co  equipped  automobile — Epoch 
making  steps  in  the  development  of  transportation — all  caught  at  the  same  instant  by  the  eye  oj  the  camera 


THROUGHOUT  the  history  of  the  world  civilization 
has  hung  closely  upon  the  heels  of  transportation  — 

First  there  was  the  narrow  trail  through  the  woods  and  along  the 
mountain  side — the  trunk  of  a tree  across  the  stream — 


M an  kind  walked  and  beast  of  burden  carried — 


Travel  was  slow  and  very  circumscribed — 

The  world  lived  in  a myriad  of  little  communities,  each  separated  from  the 
other  by  the  barrier  of  distance— 


Then  came  boats— slow,  cumbersome  affairs 
—propelled  by  oar  or  sail  or  by  mules  along 
the  canal  routes — The  world  was  brought  a 
little  closer  together — a very  little — 

One  day  a boiling  tea  kettle  suggested  to  an 
alert  boy  the  latent  power  of  steam — 

The  steam  engine  came — 

A new  era  in  transportation  and  in  civiliza- 
tion dawned — 

Railroads  and  steamships  multiplied — they 
connected  cities  and  nations — they  de- 
veloped agriculture  and  mining  and  indus- 
trial resources — they  brought  the  world 
close  together  into  one  great  intimately 
connected  community — 

Then  came  the  electric  car — the  interurban 
— supplementing  and  still  further  developing 
the  civilizing  influence  of  railroad  and 
steamship  lines — 

And  finally  came  the  automobile — crude  at 
first,  but  quickly  developing  into  a vehicle 
of  almost  unlimited  speed  and  power — of 
universal  adaptation  and  of  marvelous  grace 
and  beauty. 

The  most  popular  of  all  means  of  trans- 
portation, the  automobile  has  become  the 
center  of  an  enormous  industry — it  has 
revolutionized  manufacturing  and  commer- 
cial methods — It  has  wonderfully  developed 


agriculture  by  bringing  the  farm  and  the 
city  close  together— it  has  renewed  the 
interest  in  road  making — one  of  the  orig- 
inal influences  for  better  civilization — it 
has  largely  increased  the  world’s  wealth  and 
the  world’s  pleasure — 

And  yet  in  spite  of  all  this  remarkable  de- 
velopment the  automobile  was,  until  a very 
few  years  ago,  sadly  hampered  by  crude 
methods  of  starting  and  lighting — 

Then  came  the  Delco  system — starting, 
lighting,  ignition— electricity  adding  the 
one  final  touch  to  the  efficiency  of  the  gas 
driven  car — 

In  a few  short  months  the  automobile  in- 
dustry was  revolutionized — 

The  motor  car  that  hitherto  had  required 
skill  and  a strong  right  arm  to  operate  be- 
came as  safe  and  simple  and  easy  to  control 
as  an  electric  carriage — 

The  scope  of  its  usefulness  was  greatly 
broadened — 

The  safety  and  pleasure  of  driving  were 
intensified — 

Today  190,000  Delco  Equipped  cars  are  in 
operation — 

Thousands  of  them  are  being  driven  easily 
and  safely  by  women — 


You  will  find  the  Delco  System  at  the  Automobile  Shows  as  regular  equipment  on  the 
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Cadillac 

Buirk 

Oaklah 


Hudson 

Qldsmobile 

Stevens-Dttryea 

Patterson 


Cole 

Moon 

Auburn 


Cartercar 

Jackson 

Westcott 


These;  three  units  comprise  the  entire  Delco 


cranking,  lighting  and  ignition 
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